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DREAMS THAT COME TRUE. 


It is worth pointing out at this juncture, when the Union Engi- 
neering Building has become a certainty, that the idea has haunted 
the minds of engineers and scientists for at least a quarter century 
past. At the very outset of the American Institute of Electrical 
Engineers in 1884, the project was taken up, and as that body was 
then enjoying the hospitality of the Civil Engineers, it was under 
the roof of the Civils that it was more frequently discussed than 
anywhere else. There were in fact committees on the plan in those 
early days, but after all was said and done, the thing fell through, 
although everybody admitted its desirability. The times were not 
ripe, nor had the growing needs of the various national bodies given 
a real urgency to their search for a way of solving the difficulties. 
The project has now attained finality in a very desirable shape, and 
those who have watched its fate, with waning and waxing hopes 
and fears for two decades past, can once more rest assured and be 
reaffirmed in the conviction that a great idea never dies, but should 


be persisted in and advocated until its merits win out. 





— - _— 


PETER THE PILGRIM 


Following the excellent introductory notes of Brother Potamian 
in the two preceding issues, we print elsewhere in this issue a trans- 
lation in full, specially made for our columns, of the epistle of 
Petrus Peregrinus. The Latin text used is that of Gasser, A.D. 
1558, a copy of which rare work is in the Wheeler collection of 
The 


letter of Pierre de Maricourt, commonly called Petrus Peregrinus 


the Library of the American Institute of Electrical Engineers. 


(from having made a pilgrimage to the Holy Land), is the first 
great landmark in the domain of magnetical philosophy, and is 
rich in magnetic thought and suggestiveness. True, there have been 
writers from Thales and Lucretius down to Neckam and Roger 
Bacon, who wrote about the lodestone; but none of them stopped 
to investigate seriously its known properties or discover new ones, 
still less to devise means of applying them to the welfare of man- 
kind. The credit of having done this and done it on an extensive 
scale, belongs unquestionably to Peregrinus, the Gallic friend of 
Friar Bacon, and at the same time the great magnetical man of the 
Middle Ages. 


din of war and the exigencies of his engineering duties, shows him 


His letter on the magnet, written in camp amid the 


to have been uncommonly gifted for original work and for delving 


deeply in the arcana of nature. In his researches he brought to 


light a great body of facts about the lodestone, tested them in 


numerous co-ordinated them, and described them in due 


sequence in his famous “Epistola ad Sigerum,’ A.D. 1260. 


ways, 


If Peregrinus was a hard thinker and persistent worker, he was 
also a resourceful man in turning his discoveries to practical ac- 
count. It may be held that Neckam knew of the pivoted needle 
before him; but if, after construing the Abbot’s acum jaculo super- 
positam to mean that the support was the pointed end of an ordi- 
nary dart, we turn to the second part of the “Epistola,” we will find 
in Chapter II a detailed account of the sharply pivoted needle of 
Peregrinus and an unequivocal statement of its use at all times in 
His magnetic motor is a startling conception for so 
We 


the ingenuity of the contrivance even if we do smile at the naiveté 


navigation. 
early a period as the thirteenth century. cannot but admire 
of the enthusiastic inventor, who flattered himself with the delusion 
that he had really contrived a perpetual motion wheel—little sus- 


pecting that he was realizing in himself his own words: “I have 
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seen many persons vainly busy themselves and even become exhausted 
with much labor in their endeavors to invent such a wheel.” 


Singularly enough, it was this selfsame harmless wheel that stirred 
up to the full the wrath of Gilbert when, forgetful of all Christian 
precepts, he used such unparliamentary language as “May the gods 
damn all such sham, distorted works which do but muddle the minds 
of students.” Nevertheless, the writer of this invective was greatly 
indebted to Peregrinus, whose terminology he adopts and whose 
“terella” experiments he repeats. It is true that Gilbert refers five 
times in his “De Magnete,” A. D. 1600, to this letter of A.D. 1260, 
but all that his gratitude inspired him to write of it is that it is 
“a pretty erudite work for its time.” In reading this half-hearted 
admission, we must bear in mind that the philosopher of Colchester 
was as sparing in meting out praise as he was liberal in his censures 


and forcible in his denunciations. 


Two works of comparatively recent date have it that Peregrinus, 
while emphasizing the attractive virtue of the lodestone, nowhere 
This must be a lapsus calami and 
nothing more, for in Chapter VI we read: “Know then that this is 
the law: The north pole of the lodestone attracts the south pole of 


mentioned magnetic repulsion. 


another, while the south pole of the one attracts the north of the 
other. Should you proceed otherwise and bring the north pole of 
one near the north pole of another, the one you hold in your hand 
will seem to put the floating one to flight. If the south pole of one 
is brought near the south pole of another, the same will happen.” 
The law of repulsion is as explicitly stated here as it is clearly dem- 


onstrated. 


As OTHERS SEE US. 

We have often discussed American engineering education in these 
columns—so often that we should hesitate to bring it again before 
our readers were it not for the paper read last month before the 
Institution of Electrical Engineers, which gives a transatlantic view 
of our virtues and shortcomings too valuable to be lightly passed over. 
The author, Dr. R. M. Walmsley, spent three months last year in 
investigating our engineering schools of various types, and suc- 
ceeded in gathering an amount of practical information which we 
have not seen equalled in any similar investigation. And we may 
congratulate ourselves that the conclusions were of a flattering 
nature as a whole, especially in comparison with British conditions. 
Not only is the character of the engineering instruction upon the 
whole higher here than abroad, but the discrepancy in the number 
of students is something startling to the last degree. Dr. Walmsley 
found in sixteen of our prominent institutions 1,371 students in 
engineering courses who had been more than three years in attend- 
ance, while the latest available report in Great Britain showed but 56 
students in the corresponding class. This difference does not so 
much indicate lack of facilities as difference in aims. 
year and second year students, the comparison is upon more even 


terms, the truth being that with some distinguished exceptions the 


Among first 


British technological schools are substantially what we would know 
here as trade schools, from which the pupils frequently pass into 
This 
difference is emphasized by the undoubted fact that the average stu- 
dent material here and in Canada is drawn from a relatively better 
As Dr. Walmsley remarks, the engineering 


their technical pursuits without waiting to complete the course. 


class than in England. 
professions there have to come into severe competition for personnel 


with the Army and Navy, the Indian and other public services. 


He might have added that engineering is generally considered as 
too deucedly near to trade to attract on the whole a high grade of 


student material. The early efforts at scientific education in technical 
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schools even in this reputedly democratic country suffered not a little 
from the same source. It would not have been quite a polite thing to 
say at the time, but twenty-five years ago engineering did not have 
its present standing among the professions, and the old classical 
colleges unquestionably got the pick of the student material. These 
social differences reach even further. We have had in this country 
a great many men in high commercial and technical positions who 
have risen from the ranks, and we are justly proud of them; but it 
is undeniable that the activities of our country for the past fifty 
years have been in greater proportion directed by college-bred men 
than in any other country in the world, with the possible exception 
of Germany. The result is that those who now direct our activities 
are in more than usual close sympathy with education, technical and 
other, and appreciate the advantage of drawing into their service 
young men with the best possible training. Hence, the conditions 
noted by Dr. Walmsley in regard to the demand for technically- 
trained men in American manufacture. The moral can in no wise be 
better pointed out than by mentioning that Charles William Eliot 
narrowly escaped becoming the manager of a cotton mill the year 
We do not 


wish to be considered discouraging, but we do not see how technical 


before he was elected president of Harvard College. 


education in England can be put firmly upon its feet until certain 
points of view are very considerably modified. When the well-to-do 
and well-born young Englishman heads for the engineering profes- 
sion as freely as he heads for the Army or the Church, things will 


begin to go differently. 


Dr. Walmsley, in way of criticism, puts a keen analytic finger on 
the very points which we have often recognized as weak spots in 
our technical education. His many conversations with American 
manufacturers brought out as the most general criticism “that in 
many cases the training is too superficial and too apt to overload the 
student with a large and confused assortment of facts instead of 
training him in principles, this being in a large measure due to at- 
tempts to deal in too much detail with a crowd of subjects, especially 
And with respect to one egregious 


“It is a matter for 


in the last year of the course.” 
fad in recent education, Dr. Walmsley remarks: 
serious consideration whether the excessive amount of time given to 
manual work in the manual training schools has not been dearly 
purchased at the expense of starving the time which should have 
been given to mental training.” We wish that some of our strenuous 
and solemn-visaged educators who spell themselves in large capitals 
and have so little sense of humor as to take themselves seriously, 
would cut out these two quotations and paste both into their hats. 
As things are at present, the higher technical institutions are busy 
for no inconsiderable part of the course in stopping the gaps left 
by kindergarten foolishness of various sorts in the primary and sec- 
ondary schools. They admit students at eighteen or nineteen years 
of age and then spend the better part of two years in teaching them 
the elementary English, mathematics and modern languages that 
have been neglected in the secondary schools, to make room for 
nail-driving, music, painting and emasculated physiology. It is vast 
credit to the technical schools that in a four-years’ course they can 
turn off the material they do in spite of inefficient preparation. Our 
English friends in trying to build up a system of technical education 
The 
thing most needed over there, however, is the sympathetic assistance 
So long as they hold aloof from directly 


will at least have less foolishness to contend with at the start. 


of the great universities. 
encouraging technical students, the tremendous weight of their cen- 


turies of social influence will stand against improvement. 





THE TELEPHONE REPEATER. 
To one who might undertake to study the course of invention by 


reference to Patent Office records, the telephone repeater, from its 


eee 
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numerous entries, would appear to be at least holding its own in the 
rapid progress of telephonic development. As a matter of fact, all 
the work of inventors in this branch during the past twenty years 
or more has thus far brought forth absolutely no practical result. 
This condition appears to indicate that in this perhaps more than 
in any other department of invention, the inventor is prone to apply 
for a patent without having first determined by practical trial if his 
apparatus will really in actual work over long-distance lines perform 
the functions for which it is devised; and in the present case this is 
the more inexcusable from the fact that opportunities for such a 
trial are nowadays within easy reach, and involving small expense 
either in apparatus or test. A successful telephone repeater is the 
great need in telephony, and its inventor would be abundantly re- 
warded materially, which undoubtedly accounts for the scores of 
patents that have been issued on “telephone repeaters”; yet of all 
these we do not know of one that has been put to public test on a 
circuit of sufficient length to demonstrate its capabilities. The uni- 
formly negative results thus far may, however, be ascribed, not to 
any undue lack of inventive skill, but to the enormous difficulties 
in the way of renewing the energy of voice currents without affecting 
their speaking characteristics ; that is to say, the difficulty of strength- 
ening in absolutely equal proportion each element of a current vary- 


ing enormously in frequency and in amplitude. The introduction 


into a circuit of repeating apparatus is in itself apt to destroy the 
speaking characteristics of the current to be repeated, even before 
it undergoes any supposed process of reinforcement. The futility 
of effort thus far indicates that the telephone repeater, if it is ever 
realized, will be based upon some radical discovery, perhaps second 
only to the discovery of the telephone itself. In the meantime, the 
record of past failure indicates that effort will be wasted in en- 
deavors to realize a telephonic repeater through mere mechariical 
combinations of parts and without reference to the fundamental 


physical principles governing the generation and transmission of the 


telephonic current. 


THEORIES OF WIRELESS TELEGRAPHY. 


Our correspondence columns last week contained an interesting 
letter from Prof. A. Blondel on the subject of wireless telegraph 
theory. A few years ago, in fact as recently as 1900, a great diversity 
of opinion existed as to the nature of the waves employed in wire- 
less telegraphy, and as to their mode of propagation. Now, how- 
ever, there is very little difference of opinion outstanding, and the 
latest stones in the structure of the theory have been laid by the 
papers of M. Blondel. The gist of the whole theory lies in the 
recognition that the wireless telegraph waves are essentially the 
same as the waves produced and studied by Hertz, except that a 


sheet of conducting material, namely, the surface of earth or sea, 


Dp 


occupies the midplane of the system, and that one-half of the sys- 
tem, i. e., that beneath the conducting plane, is abolished. The 
semi-system then remaining above the conducting sheet travels just 
as though the sheet were not there, so long as the sheet remains in 
the midplane. As soon as it bends out of the midplane, as by the 
curvature of the earth in the telegraph case, the pure Hertzian sys- 
tem becomes modified by the presence of the sheet, to the extent of 
bending over, or conforming to, or being guided by the sheet, and 
the waves, therefore, depart from their original rectilinear path. Add 
the secondary effects of attenuation at the surface of the earth due 
to imperfect conductivity, the tearing of gaps or rents in the wave 
by the presence of local conductors on the earth, such as structural 
steel buildings, lightning conductors, or receiving antennz, as well 
as the possible influence of conducting strata high in the atmosphere, 


and the Hertzian wave theory applies at once to the wireless tele- 
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graph case. The views that have been expressed by Messrs. Blondel, 
Fessenden and ourselves are all in essentially complete accord. 


Perhaps the easiest picture to form, in the mind’s eye, of a wire- 
less sheet wave is to consider a net, like an enormous seine or fish- 
ing net, invisible to the eye, emitted from the sending antenna and 
running out from it at the speed of light in all directions, spreading 
as it runs. If the cord of which the net is made is barbed, so as to 
mark the direction of weaving, the positive side of the wave will 
After a 


few wave lengths from the origin, the net will occupy the form of 


differ from the negative in the directions of these barbs. 
an inverted hemisphere. At the ground the horizontal lines, or the 
warp, will represent magnetic flux lines; while the vertical lines, 
or the woof, will represent electric lines. The net propagates itself 
everywhere, at light speed, in a direction perpendicular to the sur- 


face. It tries to get away from itself sideways. Every cord in the 
net extends elastically from the tension due to moving sideways. 
The net is constantly increasing in dimensions, and in the length 
ot each cord as it advances. But no cord moves at any time in the 
direction of its own length. That is, the pull along any cord in one 
direction is exactly balanced by the pull in the opposite direction, 
so there can be no resultant force, or component of force, along 
any cord, tending to move it longways. All the pull which gives 
rise to movement makes each cord travel sideways, or perpendicu- 


larly to its length and to the net. 


There is this curious analogy between the electromagnetic net 
and a material net moving over the ground. If the ground were 
absolutely smooth and perfectly frictionless, a vertical fishing net 
carried over the.ground so that the lower edge just touched would 
not be bent from the vertical by the contact. This would corre- 
spond, in the case of the electromagnetic net, to a perfectly con- 
ducting surface. There would be no bending in at contact with the 
ground. But if the net were dragged over a rough surface it would 
be bent, at the lower edge, out of the vertical plane by the friction 
This corresponds to imperfect conductivity in the electric case; the 
net becomes frictionally bent back at the surface, to a greater or less 
extent, and the wave at the ground, moving always perpendicular 
to its own surface, runs into the ground, thereby dragging part of 


the net after it and bringing about extra attenuation of the fibres. 


Moreover, if the material net were carried over posts or obstruc- 
tions at a sufficiently rapid rate, rents would be torn in the bottom 
of the net, and at the gaps the edges of the net would be bent back 
by the contact, or out of the perpendicular plane. So in the electric 
net, a brick wall is no obstruction, but a metal rod or a lightning 
conductor takes the part of a post in the material case, and tears 
a gash out of the net. The edges of the net at the gash are, how- 
ever, bent back as they tear, and as the net moves on the edges take 
a lateral or sideways motion, in addition to the regular advancing 
motion, tending to draw the edges of the rent together, and seal 
up the gash, at the same time drawing upon the net as a whole to 
do this, and executing the repair with some general attenuation. 
The electric net, being bent at the gash out of the regular shape, can 
mend itself automatically by taking a component of force and motion 
that would correspond to longways propagation in the uninjured net. 
Assuming that we have a clearly defined working theory of the 
nature of wireless telegraph waves, we need convenient means of 
experimental exploration in the air and open field in order to make 
rapid progress in our knowledge of the subject. What we want is 
a measuring instrument so sensitive that when connected in the 
middle of an exploring rod observations can be collected in many 


different directions and at many different elevations. 
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Incandescent Lamp Patent Infringement Suits. 


The Edison Electric Light Company, now a part of the General 
Electric Company, has instituted suit against 15 manufacturers of 
incandescent lamps and ten supply dealers, for infringement of two 
patents relating to means for exhausting lamps, and one patent on a 
detail relating to leading-in wires. The two first-mentioned patents 
are that of Malignani on the method of chemically completing the ex- 
haustion of lamp bulbs and an improvement thereon patented by Mr. 
John W. Howell. The third is an Edison patent, which provides for 
sealing in glass, the junction between the platinum and copper leading 
wires, these wires being welded and the glass then squeezed around 
them from a piece of tubing. It is claimed that by this method of 
sealing the junction in glass any danger of the wire working up and 
down and causing air leaks is obviated. The date of the Malignani 
patent is April 16, 1895, the number being 537,693; the Howell patent, 
No. 726,293, is dated April 28, 1903; and the Edison patent No. 444,- 
530, is dated January 13, 1801. 





Use of Electricity in Mines. 





The growing use of electricity in mines in England led the British 
Home Secretary to appoint a Departmental Committee to consider 
and report on the subject; and the report has recently been pub- 
lished. The committee state the following as the general principles 
which they consider should govern the employment of electricity in 
mines: 

1. The electric plant should always be treated as a source of 
potential danger. 

2. The plant, in the first instance, should be of thoroughly good 
quality, and so designed as to insure immunity from danger by shock 
or fire; and periodical tests should be made to see that this state of 
efficiency is being maintained. 

3. All electrical apparatus should be under the charge of com- 
petent persons. 

4. All electrical apparatus which may be used when there is a 
possibility of danger arising from the presence of gas should be so 
enclosed as to prevent such gas being fired by sparking of the ap- 
paratus; when any machine is working every precaution should be 
taken to detect the existence of danger, and on the presence of gas 
being noticed, such machines should be immediately stopped. 

In regard to (1) and (2) they point out that under the peculiar 
conditions existing in mines, no absolutely safe voltage limit can 
be stated. Under the circumstances they have decided, on grounds 
that have been already recognized in Germany, that with the adoption 
of all reasonable safeguards a fairly high pressure has advantages, 
even from the point of view of safety, over a uniformly low pressure. 
With this end in view, the voltage to be used in-bye is to be the 
medium standard adopted by the Board of Trade, namely, 650 volts. 
The main thing is that electricity at any voltage should be recognized 
as possessing very great elements of danger and treated accordingly. 
That all electrical apparatus should be under the charge of compe- 
tent persons will meet with general approval. By far the greater 
proportion of accidents arising from the firing of shots have been 
caused by disregard of this rule. As to the working of coal cutters in 
places subject to firedamp, the committee consider, largely as a re- 
sult of experiments made, that it is necessary to enclose the entire 
motor in a flame-tight cover. One important result of these experi- 
ments was to demonstrate the possibility of overcoming the heating 
of the parts due to ironclad construction by ventilating the machine 
through the armature bearings on the same principle as a Davy lamp. 

The committee have adopted the view that all permitted explosives 
should be fired by electricity, and that the armored covering of all 
protected cables should be earthed. The first of these ordinances 
says the British Colliery Guardian, will be generally approved, a 
similar rule having been adopted in Lancashire for some years. Ac- 
cidents that have occurred with electrically-fired shots have, in 
almost every case, been caused, not by the electricity but by careless- 
ness or insubordination, and where the system has been efficiently 
carried out, the result has been a great reduction in the number of 
miss-shots and a general saving all around. With regard to the 
second point, there are no doubt many experts who do not approve 
of the earthing of the armoring of a cable, but as the question is 
not one of cost and both systems have their advantages, such a 
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dispensation, for the sake of uniformity, should not be objected to. 

In concluding their report, the committee suggest that the rules 
they have drafted should be introduced immediately. A very im- 
portant reservation from the colliery owners’ point of view is that 
giving the inspectors discretion to revise existing installations. Other 
provisions are those enabling an inspector to dispense with any rules 
in any case in which the special circumstances appear to him to render 
such exemption necessary, and providing for arbitration, as in the 
enforcement of special rules where any difference of opinion may 
arise between an inspector and an owner as to any requirement under 
the same section. 





Finsen Light Treatment. 


_— 


United States Consul Frazier, of Copenhagen, Denmark, reports 
that in the Finsen Medical Light Institute, now a State sanitarium, 
1,367 cases had been treated up to May, 1903, by the Finsen rays. 
Of these most were lupus vulgaris and in about 1,000 cases the 
best results had been attained, so that “in most cases one may count 
definitely upon a cure,” to use the official language. 

Seventy-five American doctors went to Copenhagen last year 
expressly to visit the Institute from all sections of the United States. 
Many of them purchased “Finsen lamps” with a view to establishing 
institutes for the treatment of skin diseases by the Finsen method. 
There were eight patients at the time of the report from various 
parts of the United States. Most of them assert that they were under 
treatment for years in the United States and employed eminent spec- 
ialists in various centers of population at home, but that they were 
unable to secure a satisfactory diagnosis of their affliction; that the 
various specialists consulted did not agree; and that after years of 
discouragement and suffering, having heard of the Finsen light 
treatment they went abroad. Of the eight American patients it appears 
that all but one had their cases diagnosed satisfactorily at once upon 
reaching the Institute and have been given hope of final recovery. 
The doctors at the Institute are extremely conservative and never 
promise to effect a cure; but the records show that in a majority of 
cases where sufferers have been encouraged by being admitted as 
patients cures have been effected. In the one case of the American 
patients where the physicians have not yet determined whether they 
can give relief, it appears the patient is suffering from a rather deep- 
seated cancer, and the Finsen rays do not cure any but the more 
superficial cancers. 

This report does not pretend to discuss the Finsen treatment in 
detail. It consists of the application to the diseased part of electric 
arc light, concentrated by a series of lenses and filtered through dis- 
tilled water, which process of filtration removes the heat rays, but 
preserves the violet, ultra-violet and blue rays, the chemical and 
bacterial effects of which are such as to destroy the disease germs of 
lupus vulgaris and various other skin diseases, curing the diseases 
apparently for all time. 

There are large Finsen institutes in various centers, notably in 
London, Paris and Berlin, but it is natural that all look to Dr. Finsen 
and his able assistants at Copenhagen for leadership. 





St. Louis Headquarters N. E. L. A. 





Mr. James I. Ayer, the progressive and efficient chairman of 
the Committee on Relations with Kindred Organizations of the Na- 
tional Electric Light Association, announces that arrangements have 
been made by which the Association will have permanent headquar- 
ters at the St. Louis World’s Fair, consisting of a railed enclosure 
furnished with chairs, a convenient desk, stationery, etc., for the use 
of its members. The office will be in a section used also for an 
Edison Historical Exhibition, the headquarters of the Association of 
Edison Illuminating Companies and the headquarters of the American 
Institute of Electrical Engineers. Members will undoubtedly find 
this agreeable for a meeting point and a convenience in many ways 
while at the Exposition. A register will be provided and it is desired 
that all members visiting the headquarters register their name, local 
address and probable duration of visit. It is believed that this 
register will be of much value to visiting members, as well as an 
indication of the usefulness of a headquarters at an important 
Exposition. 
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On Turbo-Dynamos.--II. 
(Concluded.) 


By Pror. Dr. F. NIETHAMMER. 


HAVE arranged a collection of the formulas for calculating the 

I mechanical strains grst on all important parts of a rotating 

direct-current armature running with speeds up to 80 to 100 

meters per second, which should never be exceeded for economical 
reasons : 

(a) The active sheet-iron ring, which is not split in all turbo- 
dynamos, has to resist a maximum tensile stress from centrifugal 
forces of %¢ = 0.8 X 0.082 ws* kg. per sq. cm. (vs = circumferential 
velocity in meters at the root of the teeth). For vs = 80 meters 
per second, which is sometirhes used, we find ¢¢ = 400 kg. per cm?. 

(b) The roots of the teeth are acted upon by a radial tensile strain, 


oF g sr 
oe! ——_—_—_—_—_————___ kg. per sq. cm. 


by 8 


wt == weight of one armature tooth in kg., wx — weight of the 
copper of one slot between flanges, g = 9.81; v = approx. outside 
velocity of armature in meters per second, 2r — armature diameter 





FIG. 6.—UNION COMPANY'S ARMATURE WINDING. 


in meters, b, = breadth of a tooth at root in cm., / = axial length of a 
tooth in cm. The centrifuga’ force of the windings is supposed 
to be transmitted to the teeth by wooden or mostly by metallic 
wedges. For an armature like Fig. 4, with v = 100 meters, oe! comes 
out 200 kg. per cm?. 

(c) The wedges which serve to help the windings of the slots 
in place are bent by a specific load of bending stress, 


9° 
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rg 
os= 0.8 ———————-_ kg. per sq. cm. 
1s? 
4; = breadth of slot at top (equal to breadth of wedge) ; s = thick- 
ness of wedge; / = length of wedge, all in cm. For a wedge of 
5 mm. thickness we find *) = 500 kg. per cm?., which is quite inad- 


missible for wood. 

(d) The end connections, which are usually built up as a barrel 
winding, are usually protected by a seamless (nickel) steel ring 
(Fig. 4) or specially good bending wire in several layers. This 
solid or wire ring has to bear a tensile stress of 
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We v" I 
oe" = 0.082 v2 + — — ———— kg. per sq. cm. 
£ rT aT ly S& 
W, = copper weight of the end connections of one side in kg.; /& 


X sy = section of ring in sq. cm. For the above example (Fig. 4), 
with v = 100 m. we get %-’’ = 800 + 2,000 = 2,800 kg. per cm.?, a 
very high strain. The ring or binding wire ought to be drawn on the 
winding with a tension equal to °-” in the erecting shop to avoid 
loosening when running full speed; usually this is not possible in a 
perfect way. 

(c) The commutators have to run with speeds up to 50 meters 
per second. The high centrifugal forces are absorbed by insulated 
shrinking rings (Fig. 4) put quite close together, or the commutator 
is composed of a series of very short commutators of usual design. 
The bending strain of the commutator segments is, in the case of 
shrinking rings, @ cm. apart from each other: 


, ” 


Ws vk? a 8.9 vk a’ 
a = = — ——— kg. per sq. cm. 





& rk */, sh®* i1000g re 13h 


Ws == weight of one commutator segment in kg. so far as it lies be- 
tween two shrinking rings; g = 9.81; vs = circumferential speed 
of commutator in meters per second; 27% —= commutator diameter 
in meters; s = mean thickness of a commutator segment in cm.; h = 
height of commutator segment in cm. For vsé = 50 m. per second; 
Pe = 0.18 i.) Se 8 On. SS 078 Cin..; A = a ee, One iids: 


‘/ 


o4'’= 1,500 kg. per cm?. 


This value is excessively high for copper. 

The shrinking rings on the commutators have to withstand the 
whose centrifugal force of the commutator segments and of their own 
weight. Their section is determined in the same way as in case d. 
Put Ge= entire commutator copper weight in kg.; /; = entire axial 





N 


FIG. 7.—SUBDIVIDED COILS. 


length of all shrinking rings, together in cm.; ss = radial height ot 
same in cm.; wv = speed of the shrinking rings in meters, then the 
tensile strain in the rings is 


G. 08 
oe’ = 0,082 vw? + —— ———_—— kg. per sq. cm. 


The rings have to be shrunk on the commutator with a tension at 
rest equal toce’’ to avoid a loose commutator at full speed. In the 
above example one finds 


oe’ = 300 + 500 = 8oo kg. per cm?. 


For all the cases mentioned the remark holds good that mostly 
the strains only depend on the circumferential speed v and not on 
the diameter of the rotating part. 

For three-phases, the rotating field type is nearly universally 
adopted. The material for the field wheels of high speed consists 
either of best cast steel or of solid forged iron or of piled thin iron 
sheets of 0.5 to 3 mm. thickness. The most important part, the field 
winding, may be 
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(a) A copper strip winding, the strips on edge wound on definite 
poles; the overhanging parts of the coils must be specially fastened 
by clamps and angles (Fig. 6, German patent No. 141,295, of the 
Union Company). 

(b) <A wire winding on definite poles, which as a whole is least 
to be recommended. The coils ought to be subdivided and protected 
by heavy flanges or spool boxes (Fig. 7); the centrifugal force of 
each bobbin may be directly transmitted to the pole or pole piece by 
rings, f. (German patent, 134,755). Parsons threads the wires 
(Fig. 8) through many holes, ¢, in plates riveted or screwed to the 





FIG. 8.—PARSONS WINDING. 


field star (English patent, 5,907, year 1902), the end connections being 
fastened by a closed ring. 

(c) <A definite pole winding distributed in slots (Fig. 9, German 
patent, 143,119, of the Westinghouse Company) to divide the effect 
of the centrifugal forces on the coils; Brown, Boveri & Cie have 
been using this scheme for some time (German patent, 138,253). 

(d) A usual direct-current drum winding (barrel wave winding), 
split and connected in such a way that the exciting current may be 
brought to the winding by two slip rings. 

(e) A ring winding (Fig. 10? of the Maschinenfabrik Oerlikon), 
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1,500 revolutions; exterior field diameter = 860 mm., iron length 
between flanges = 850 mm. 

In every case the exciter voltage has to be kept low, and the section 
of the exciter winding large, as the number of poles is very small 
in all turbo-alternators, even of high periodicity, and as it is desir- 
able to have no considerable potential difference between two con- 
secutive turns. The high mechanical pressures on the rotating wind- 
ing, of 200 kg. per sq. cm. and more, may cause break-downs and 
leakage currents between adjoining turns, if one does not take special 
care; the surface of the copper must be absolutely smooth and the 
insulation layer sufficiently thick and resisting. Ordinarily the ex- 
citer voltage is only about 20 to 50 volts. 

For some time turbo-alternators were built with rotating armatures 
and outside field frames (Parsons), the armature slots being per- 
fectly closed and the end connections protected by a closed steel ring. 
A rotating field winding is, however, much safer to be manufactured 
than a rotating high-voltage winding and, therefore, the rotating 
armature has been generally given up. The inductor type of alter- 
nator seems to be very tempting for high-speed purposes, as all 
windings, the induced and inducing ones, are standing still and only 





FIG. Q.—WESTINGHOUSE WINDING. 


a simple steel wheel is rotating. In this type, however, the stray field 
losses and the iron losses, especially the eddy currents, are very con- 
siderable; the iron losses may even cause excessive heating. 

Pole and pole shoes may form one piece with the yoke and hub 
(Figs. 8 to 10), which is perhaps the safest design. With definite 
poles usually either pole and pole pieces have together to be attached to 
the yoke by screws, dove-tails or wedges (Figs. 11 to 14 and Fig. 6), 
or the pole shoes are fixed in the same way on the pole projections, 
these being one piece, with the yoke (Figs. 15 to 17). In Fig. 18 
(patent of the General Electric Company) sheet-iron bundles are 


Fic. 10.—OERLIKON RING WINDING. 


which for 2p poles has to be divided into 2p coils connected up alter- 
nately in opposite sense. The winding must be composed of very 
high bars. Fig. 10 represents a case for 1,200 kilovoltamperes and 

2 Taken from Strecker; German translation of S. P. Thompson’s ‘Dynamo- 
electric Machinery.” 


mortised in the hub by a wedge; the same design is also used for 
pole pieces. 

To get an idea as to the strains in the various devices for attaching 
pole and pole pieces of high-speed fields, I take the following example 


from actual practice: 








Marcu 26, 1904. 


Four-pole, three-phase, 1,500 revolutions; circumferential 
speed = 100 meters per second; dimensions, according to Fig. 11; 
a= 25cm, b= 4cm., c’ = 3 cm., h = 30 cm., axial pole length / 
= 30 cm.; the pole shoes are supposed not to overhang the poles in 
the axial direction, but on both sides by 5 cm.; copper strips on 
edge 0.5 X 5 cm. section, 50 turns per pole; rectangular pole shape. 


Lo ——— 


Centrifugal force 


a in kilos 
: — Sn, 
One pole piece 27 45,000 
One pole ......| 180 180,000 
ne COM, 66505] 150 | 150,000 





The various means for fixing poles and pole shoes have been 
chosen as strong as possible with regard to the existing pole section. 
Fig. 11 diameter d of bolt = 8”; tensile stress 


375,000 
= — = 1,200 kg. per sq. cm. 
T 





In Fig. 12 d can hardly be more than 6”, which means a still 
higher strain. Though these stresses are materially above the usual 
maximum in screw bolts, of 500 kg. per cm?. in most cases, there 
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Fics. 11 TO 17—Vartious METHODS oF COMBINING PoLES AND POLE 


still will not be sufficient space for the big nuts or screw heads inside 
the yoke. The tensile strain on two pieces of 3” screws of Fig. 15 is 


= 2,000 kg. per cm?; 


in Fig. 16 with 6 = 6”, 


195,000 
————- = 1,100 kg. per. cm?. 
7 
1s? — 
4 
Only the very best material can effectively withstand these stresses. 
The dove-tails of Fig. 13 show with a = b = 7 cm. a specific bend- 
ing stress of 
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375,000 . a 
—_——————— = _ 2,700 kg. per cm?. 
2X2x Kl b? 


By choosing the angle of the dove-tail equal to 60° instead of 45, 
the value may be brought down somewhat. The section c X / (Fig. 
13) has to bear a stretching strain of over 1,000 kg. per cm?. if 
c = 100cm. The shearing or transverse strain in the dove-tails is 


375,000 
= 900 kg. per cm?., 
a to 


which must be combined in the well-known manner with the bending 
strain, 


By replacing one dove-tail by two (Fig. 14) with a = b = 3 cm, 
the strain just calculated becomes 3,200, 2,100, 1,800 kg. per cm?., 
and for the pole piece (Fig. 17) with a double dove-tail, 1,600, 1,100, 
500 kg. per cm’. The specific surface pressures in the dove-tail reach 
values as high as 1,000 kg. per cm?. In the design (Fig. 18) with 
mortised bundles of 2 x 15 mm. thickness the wedge, F, with a section 

= 20 x 40 mm. has to withstand bending strains = 


375,000 X 1.5 
= 2,500 kg. per sq. cm. 


Similar calculations hold good for the design (Fig. 6). Of further 





z LIMITS 


SHOES. 


importance are the bending pressures in the overhanging parts of 
pole pieces (Figs. 11 to 14) in the section c’: 


150,000 b’ 
= 4,000 kg. per sq. cm. 


In Figs. 15 to 17 these strains are still higher as b’ is to be replaced 
by the larger value, b” and 2 in the denominator by 1.5 or I. 

These examples may be sufficient to give an idea of the excessive 
strains which exist in high-speed field bodies. 

4. Finally a few words about noiseless running. It is generally 
known that all extra high-speed machines have a certain tendency 
to produce a penetrating, shrill or droning noise, which renders every 
conversation impossible, and which may be heard over a great dis- 
tance. The cause is the very rapid air movement, especially the 
whirls and sudden variations of the section of the streaming air by 
projecting and overhanging windings or other parts of the generator. 
Bars insufficiently fixed in the slots or laminated teeth not well 
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pressed together may magnify the noise considerably. The best 
remedy consists in designing an absolutely smooth drum or rotating 


FIG. 18.—GENERAL ELECTRIC METHOD OF COMBINING POLES AND POLE 
SHOES. 


part which can easily be done for the types of Figs. 9 and 10. Definite 
pole types have to be very often to be entirely closed by cylindrical 
! 
! 
Z | 








FIG. I9.—COMBINING POLES AND POLE SHOES. 


and plain sheets (Figs. 8, 9 and 10), in which suitable air ducts and 
air holes have to be provided. All windings must be safely fixed by 
wedges and the teeth must be strengthened by solid end pieces. 


New Telephone Company at Indianapolis. 


The Indianapolis Telephone Company is the name of a new tele- 
phone company organized by the stockholders of the New Telephone 
Company with a purpose to lease and operate the exchanges and 
property of the New Telephone Company for a term of 20 years. The 
company will be incorporated and capitalized at $1,200,000. 

The plans for the organization of the Indianapolis Telephone Com- 
pany and the taking over, leasing and operating of the property of 
the New Telephone Company are very similar to those under which 
the Indianapolis Traction & Terminal and the Indiana Union Trac- 
tion Companies were organized. The dividends on the stock and 
the interest on the bonds of the New Telephone Company, amount- 
ing in the aggregate to $64,000 annually, are guaranteed by the Indian- 
apolis Telephone Company during the entire time of the lease. 

The net income of the New Telephone Company last year was 
These figures were given 
Under the new 


$110,000 and there are only 67 stockholders. 
out by the officials for the first time this month. 
arrangements the net income will be increased at least $24,000 an- 
nually. The Indianapolis Telephone Company will realize $200,000 
from stock, the greater part of which will be expended in making 
extensions so as to accommodate 3,000 more subscribers, 2,000 of 
whom already have their applications on file. The officers of the 
New Telephone Company have been elected to fill similar positions 
in the Indianapolis Telephone Company, viz.: S. P. Sheerin, presi- 


dent; Louis Holwegg, vice-president, and H. B. Sales, secretary 


and treasurer. 
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The Letter of Peregrinus on the Magnet, 1269. 


HE following translation of this famous letter, to which we 
made a lengthy reference in our issue of March 11, is from 
the pen of Brother Arnold, M. Sc., Professor in Manhattan 

College, New York City. It was addressed by the author from the 
trenches at Nocera, Southern Italy, in August, 1269, to Sigerus de 
Foucaucourt, a countryman of his to whom he sought to explain the 
principle of his magnetic motor. 

CHAPTER I.—PURPOSE OF THIS WORK. 

DEAREST OF FrIENDS:—At your earnest request, I will now make 
known to you, in an unpolished narrative, the undoubted though 
hidden virtue of the lodestone, concerning which philosophers up 
to the present time give us no information, because it is character- 
istic of good things to be hidden in darkness until they are brought 
to light by application to public utility. Out of affection for you, 
I will write in a simple style about things entirely unknown to the 
ordinary individual. Nevertheless I will speak only of the manifest 
properties of the lodestone, because this tract will form part of a 
work on the construction of philosophical instruments. The dis- 
closing of the hidden properties of this stone is like the art of the 
sculptor by which he brings figures and seals into existence. Al- 
though I may call the matters about which you inquire evident and 
of inestimable value, they are considered by common folk to be 
illusions and mere creations of the imagination. But the things that 
are hidden from the multitude will become clear to astrologers and 
students of nature and will constitute their delight as they will aso 
be of great help to those that are old and more learned. 

CHAPTER II..—QUALIFICATIONS OF THE EXPERIMENTER. 

You must know, my dear friend, that whoever wishes to experi- 
ment, should be acquainted with the nature of things and should 
not be ignorant of the motion of the celestial bodies. He must also 
be skilful in manipulation in order that, by means of this stone, he 
may produce these marvelous effects. Through his own industry he 
can, to some extent indeed, correct the errors that a mathematician 
would inevitably make if he were lacking in dexterity. Besides, in 
such occult experimentation, great skill is required, for very fre- 
quently without it the desired result cannot be obtained, because 
there are many things in the domain of reason which demand this 
manual dexterity. 

CHAPTER III.—CHARACTERISTICS OF A GOOD LODESTONE. 

The lodestone selected must be distinguished by four marks—its 
color, homogeneity, weight and strength. Its color should be iron- 
like, pale, slightly bluish or indigo, just as polished iron becomes 
when exposed to the corroding atmosphere. I have never yet seen 
a stone of such description which did not produce wonderful effects. 
Such stones are found most frequently in northern countries, as is 
attested by sailors who frequent places on the northern seas, notably 
in Normandy, Flanders and Picardy. This stone should also be of 
homogeneous material; one having reddish spots and small holes 
in it should not be chosen; yet a lodestone is hardly ever found 
entirely free from such blemishes. On account of uniformity in its 
composition and the compactness of its innermost parts, such a stone 
is heavy and therefore more valuable. Its strength is known by its 
vigorous attraction for a large mass of iron; further on I will explain 
the nature of this attraction. If you chance to see a stone with all 
these characteristics, secure it if you can. 

CHAPTER IV.—HOW TO DISTINGUISH THE PARTS OF A LODESTONE. 

I wish to inform you that this stone bears in itself the likeness of 
the heavens, as I will now clearly demonstrate. There are in the 
heavens two points more important than all others, because on them, 
as on pivots, the celestial sphere revolves; these points are called 
one the arctic or north pole, the other the antarctic or south pole. 
Similarly you must fully realize that in this stone there are two 
points styled respectively the north pole and the south pole. If you 
are very careful, you can discover these two points in a general way. 
One method for doing so is the following: With an instrument 
with which crystals and other stones are rounded let a lodestone be 
made into a globe and then polished. A needle or an elongated piece 
of iron is then placed on top of the lodestone and a line is drawn in 
the direction of the needle or iron, thus dividing the stone into two 
The needle is next placed on another part of the stone 


equal parts. 
If desired, this operation may be 


and a second median line drawn. 
performed on many different parts, and undoubtedly all these lines 
will meet in two points just as all meridian or azimuth circles meet 


in the two opposite poles of the globe. One of these is the north 
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pole, the other the south pole. A proof of this will be found in sub- 
sequent chapters of this tract. 

A second method for determining these important points is this: 
Note the place on the above-mentioned spherical lodestone where 
the point of the needle clings most frequently and most strongly ; 
for this will be one of the poles as discovered by the previous method. 
In order to determine this point exactly, break off a small piece of 
the needle or iron so as to obtain a fragment about the length of two 
fingernails; then put it on the spot which was found to be the pole 
by the former operation. If the fragment stands perpendicular to 
the stone, then that is, unquestionably, the pole sought; if not, then 
move the iron fragment about until it becomes so; mark this point 
carefully ; on the opposite end another point may be found in a simi- 
lar manner. If all this has been done rightly, and if the stone is 
homogeneous throughout and a. choice specimen, these two points 
will be diametrically opposite, like the poles of a sphere. 

CHAPTER V.—HOW TO DISCOVER THE POLES OF A LODESTONE AND HOW 
TO TELL WHICH IS NORTH AND WHICH SOUTH. 

The poles of a lodestone having been located in a general way, 
you will determine which is north and which south in the following 
manner: Take a wooden vessel rounded like a platter or dish, and 
in it place the stone in such a way that the two poles will be equi- 
distant from the edge of the vessel; then place the dish in another 
and larger vessel full of water, so that the stone in the first-mentioned 
dish may be like a sailor in a boat. The second vessel should be of 
considerable size so that the first may resemble a ship floating in a 
river or on the sea. I insist upon the larger size of the second 
vessel in order that the natural tendency of the lodestone may not 
be impeded by contact of one vessel against the sides of the other. 
When the stone has been thus placed, it will turn the dish round 
until the north pole lies in the direction of the north pole of the 
heavens, and the south pole of the stone points to the south pole of 
the heavens. Even if the stone be moved a thousand times away 
from its position, it will return thereto a thousand times as by natural 
instinct. Since the north and the south parts of the heavens are 
known, these same points will then be easily recognized in the stone 
because each part of the lodestone will turn to the corresponding one 
of the heavens. 

CHAPTER VI.—HOW ONE LODESTONE ATTRACTS ANOTHER. 

When you have discovered the north and the south pole in your 
lodestone, mark them both carefully, so that by means of these inden- 
tations they may be distinguished whenever necessary. Should you 
wish to see how one lodestone attracts another, then, with two lode- 
stones selected and prepared as mentioned in the preceding chapter, 
proceed as follows: Place one in its dish that it may float about 
as a sailor in a skiff, and let its poles which have already been deter- 
mined be equidistant from the horizon, i. e., from the edge of the 
vessel. Taking the other stone in your hand, approach its north 
pole to the south pole of the lodestone floating in the vessel; the lat- 
ter will follow the stone in your hand as if longing to cling to it. 
If, conversely, you bring the south end of the lodestone in your hand 
towards the north end of the floating lodestone, the same phenom- 
enon will occur; namely, the floating lodestone will follow the one 
in your hand. Know then that this is the law: the north pole of 
one lodestone attracts the south pole of another, while the south pole 
attracts the north. Should you proceed otherwise and bring the 
north pole of one near the north pole of another, the one you hold in 
your hand will seem to put the floating one to flight. If the south 
pole of one is brought near the south pole of another, the same will 
happen. This is because the north pole of one seeks the south pole 
of the other, and therefore repels the north pole. A proof of this 
is that finally the north pole becomes united with the south pole. 
Likewise if the south pole is stretched out towards the south pole 
of the floating lodestone, you will observe the latter to be repelled, 
which does not occur, as said before, when the north pole is extended 
towards the south. Hence the silliness of certain persons is mani- 
fest, who claim that just as scammony attracts jaundice on account 
of a similarity between them, so one lodestone attracts another even 
more strongly than it does iron, a fact which they suppose to be false 
although really true as shown by experiment. 

CHAPTER VII. IRON TOUCHED BY A LODESTONE TURNS TOWARDS 
THE POLES OF THE WORLD. 

It is well known to all who have made the experiment, that when 
an elongated piece of iron has touched a lodestone and is then fas- 
tened to a light block of wood or to a straw and made float on water, 
one end will turn to the star which has been called the Sailor's star 


HOW 
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because it is near the pole; the truth is, however, that it does not 
point to the star but to the pole itself. A proof of this will be fur- 
nished in a following chapter. The other end of the iron will point 
in an opposite direction. But as to which end of the iron will turn 
towards the north and which to the south, you will observe that that 
part of the iron which has touched the south pole of the lodestone 
will point to the north and conversely, that part which had been in 
contact with the north pole will turn to the south. Though this 
appears marvelous to the uninitiated, yet it is known with certainty 
to those who have tried the experiment. 
CHAPTER VIII.—HOW A LODESTONE ATTRACTS IRON. 

If you wish the stone, according to its natural desire, to attract 
iron, proceed as follows: Mark the north end of the iron and 
towards this end approach the south pole of the stone, when it will 
be found to follow the latter. Or, on the contrary, to the south part 
of the iron present the north pole of the stone and the latter will 
attract it without any difficulty. Should you, however, do the oppo- 
site, namely, if you bring the north end of the stone towards the 
north pole of the iron, you will notice the iron turn round until its 
south pole unites with the north end of the lodestone. The same 
thing will occur when the south end of the lodestone is brought near 
the south pole of the iron. Should force be exerted at either pole, 
so that when the south pole of the iron which had been touched by 
the north end of the stone is made touch the south end of the stone, 
or else that part which had been in contact with the south pole is 
made touch the south pole of the stone, then the virtue in the iron 
will be easily altered in such a manner that what was before the 
south end will now become the north and conversely. The cause is 
that the last impression acts, confounds, or counteracts and alters 
the force of the original movement. 

CHAPTER IX.—WHY THE NORTH POLE OF ONE LODESTONE ATTRACTS THE 
SOUTH POLE OF ANOTHER AND VICE VERSA. 

As already stated, the north pole of one lodestone attracts the south 
pole of another and conversely ; in this case the virtue of the stronger 
becomes active, whilst that of the weaker becomes obedient or pas- 
sive. I consider the following to be the cause of this phenomenon: 
the active agent requires a passive subject, not merely to be joined 
to it, but also to be united with it, so that the two make but one by 
nature. In the case of this wonderful lodestone this may be shown 
in the following manner: Take a lodestone which you may call 
AD, in which A is the north pole and D the south; cut this stone 
into two parts, so that you may have two distinct stones; place the 
stone having the pole ./ so that it may float on water and you will 
observe that A turns towards the north as before; the breaking did 
not destroy the properties of the parts of the stone, since it is homo- 
geneous; hence it follows that the part of the stone at the point of 
fracture, which may be marked B, must be a south pole; this broken 
part of which we are now speaking may be called A B. The other, 
which contains D, should then be placed so as to float on water, when 
you will see D point towards the south because it is a south pole; but 
the other end at the point of fracture, lettered C, will be a north pole; 
this stone may now be named CD. If we consider the first stone 
as the active agent, then the second, or C D, will be the passive sub- 
ject. You will also notice that the ends of the two stones which 
before their separation were together, after breaking will become 
one a north pole and the other a south pole. If now these same 
broken portions are brought near each other, one will attract the 
other, so that they will again be joined at the points B and C, where 
the fracture occurred. Thus, by natural instinct, one single stone will 
be formed as before. This may be demonstrated fully by cementing 
the parts together, when the same effects will be produced as before 
the stone was broken. As you will perceive from this experiment 
the active agent desires to become one with the passive subject be- 
cause of the similarity that exists between them. Hence, C being 
a north pole must be brought close to B so that the agent and its 
subject may form one and the same straight line in the order A B, 
CD and B and C being at the same point. In this union, the iden- 
tity of the extreme parts is retained and preserved just as they were 
at first; for A is the north pole in the entire line as it was in the 
divided one; so also D is the south pole, as it was in the divided 
passive subject, but B and C have been made effectually into one. 
In the same way it happens that if A be joined to D so as to make 
the two lines one, in virtue of this union due to attraction in the 
order CD AB, then A and D will constitute but one point, the iden- 
tity of the extreme parts will remain unchanged just as they were 
before being brought together, for € is a north pole and B a south, 
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as during their separation. If you proceed in a different fashion, 
this identity or similarity of parts will not be preserved; for you 
will perceive that if C, a north pole, be joined to A, a north pole, con- 
trary to the demonstrated truth, and from these two lines a single 
one, B ACD, is formed, as D was a south pole before the parts 
were united, it is then necessary that the other extremity should be 
a north pole, and as B is a south pole, the identity of the parts of 
the former similarity is destroyed. If you make B the south pole 
as it was before they united, then D must become north though it 
was south in the original stone; in this way neither the identity nor 
similarity of parts is preserved. It is becoming that when the two 
are united into one, they should bear the same likeness as the agent, 
otherwise nature would be called upon to do what is impossible. 
The same incongruity would occur if you were to join B with D 
so as to make the line A BC D, as is plain to any person who re- 
flects a moment. Nature therefore aims at being and also at acting 
in the best manner possible; it selects the former motion and order 
rather than the second because the identity is better preserved. From 
all this it is evident why the north pole attracts the south and con- 
versely, as also why the south pole does not attract the south pole 
and the north pole does not attract the north. 

CHAPTER X.—AN INQUIRY INTO THE CAUSE OF THE NATURAL VIRTUE 

OF THE LODESTONE. 

Certain persons who were but poor investigators of nature held 
the opinion that the force with which a lodestone draws iron, is 
found in the mineral veins themselves from which the stone is ob- 
tained; whence they claim that the iron turns towards the poles of 
the earth, only because of the numerous iron mines found there. But 
such persons are ignorant of the fact that in many different parts of 
the globe the lodestone is found; from which it would follow that it 
should turn in different directions according to the locality; but this 
is contrary to experience. Secondly, these individuals do not seem 
to know that the places under the poles are uninhabitable because 
there one-half the year is day and the other half night. Hence it is 
most silly to imagine that the lodestone should come to us from 
such places. Since the lodestone points to the south as well as to 
the north, it is evident from the foregoing chapters that we must 
conclude that not only from the north pole but also from the south 
pole rather than from the veins of the mines virtue flows into the 
poles of the lodestone. This follows from the consideration that 
wherever a man may be, he finds the stone pointing to the heavens 
in accordance with the position of the meridian; but all meridians 
meet at the poles of the world; hence it is manifest that from the 
poles of the world, the poles of the lodestone receive their virtue. 
Another necessary consequence of this is that the needle does not 
point to the pole star, since the meridians do not intersect in that star 
but in the poles of the earth. In every region, the pole star is always 
found outside the meridian except twice in each complete revolution 
of the heavens. From all these considerations, it is clear that the 
poles of the lodestone derive their virtue from the poles of the 
heavens. As regards the other parts of the stone, the right conclu- 
sion is, that they obtain their virtue from the other parts of the 
heavens, so that we may infer that not only the poles of the stone 
receive their virtue and influence from the poles of the world, but 
also likewise the other parts, or the entire stone from the entire 
heavens. You may test this in the following manner: A round 
lodestone on which the poles are marked is placed on two sharp 
styles as pivots having one pivot under each pole so that the lode- 
stone may easily revolve on these pivots. Having done this, make 
sure that it is equally balanced and that it turns smoothly on the 
pivots. Repeat this several times at different hours of the day and 
always with the utmost care. Then place the stone with its axis 
in the meridian, the poles resting on the pivots. Let it be moved 
after the manner of bracelets so that the elevation and depression 
of the poles may equal the elevation and depression of the poles of 
the heavens of the place in which you are experimenting.. If now 
the stone be moved according to the motion of the heavens, you will 
be delighted in having discovered such a wonderful secret; but if 
not, ascribe the failure to your own lack of skill rather than to a 
defect in nature. Moreover, in this position I consider the strength 
of the lodestone to be best preserved. When it is placed differently, 
i. e., not in the meridian, I think its virtue is weakened or obscured 
rather than maintained. With such an instrument you will need no 
timepiece, for by it you can know the ascendant at any hour you 
please, as well as all other dispositions of the heavens which are 
sought for by astrologers. 
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PART IL. 

CHAPTER I.—THE CONSTRUCTION OF AN INSTRUMENT FOR MEASURING 
THE AZIMUTH OF THE SUN, THE MOON OR ANY STAR ON THE HORI- 
ZON. 

Having fully examined all the properties of the lodestone and the 
phenomena connected therewith, let us now come to those instru- 
ments which depend for their operation on the knowledge of those 
facts. Take a rounded lodestone and after determining its poles in 
the manner already mentioned, file its two sides so that it becomes 
elongated at its poles and occupies less space. The lodestone pre- 
pared in this wise is then enclosed within two capsules after the 
fashion of a mirror. Let these capsules be so joined together that 
they cannot be separated and that water cannot enter; they should 
be made of light wood and fastened with cement suited to the pur- 
pose. Having done this, place them in a large vessel of water on 
the edges of which the two parts of the world, i. e., the north and 
south points, have been found and marked. These points may be 
united by a thread stretched across from north to south. Then float 
the capsules and place a smooth strip of wood over them in the man- 
ner of a diameter. Move the strip until it is equally distant from 
the meridian-line previously determined and marked by a thread, or 
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FIG, I.—AZIMUTH COMPASS OF PEREGRINUS. 


else until it coincides therewith. Then mark a line on the capsules 
according to the position of the strip and this will indicate forever 
the meridian of that place. Let this line be divided at its middle by 
another cutting it at right angles which will give the east and west 
line; thus the four cardinal points will be determined and indicated 
on the edge of the capsules. Each quarter is to be subdivided into 
go parts, making 360 in the circumference of the capsules. Engrave 
these divisions on them as usually done on the back of an astrolabe. 
On the top or edge of the capsules thus marked, place a thin ruler 
like the pointer on the back of the astrolabe; instead of the sights 
attach two perpendicular pins, one at each end. If, therefore, you 
desire to take the azimuth of the sun, place the capsules in water and 
let them move freely until they come to rest in their proper position. 
Hold them firmly in one hand, while with the other you move the 
ruler until the shadow of the pins falls along the length of the ruler; 
then the end of the ruler which is towards the sun will indicate the 
azimuth of the sun. Should it be windy, let the capsules be covered 
with a suitable vessel until they have taken their position north and 
south. The same method, namely, by sighting, may be followed at 
night for determining the azimuth of the moon and stars; move the 
ruler until the ends of the pins are in the same line with the moon 
or star; the end of the ruler will then indicate the azimuth just as in 
the case of the sun. By means of the azimuth may then be deter- 
mined the hour of the day, the ascendant, and all those other things 
usually determined by the astrolabe. A form of the instrument is 
shown in the following figure. (See Fig. 1.) 

CHAPTER II.—THE CONSTRUCTION OF A BETTER INSTRUMENT FOR THE 

SAME PURPOSE. 

In this chapter I will describe the construction of a better and 
more efficient instrument. Select a vessel of wood, brass or any 
solid material you like, circular in shape, moderate in size, shallow 
but of sufficient width, with a cover of some transparent substance, 
such as glass or crystal; it would be even better to have both the 
vessel and the cover transparent. At the center of this vessel fasten 
a thin axis of brass or silver, having its extremities in the cover 
above and the vessel below. At the middle of this axis, let there be 
two apertures at right angles to each other; through one of them 
pass an iron stylus or needle, through the other a silver or brass 





i eT 


Marcu 26, 1904. 


needle crossing the iron one at right angles. Divide the cover first 
into four parts and subdivide these into 90 parts, as was mentioned 
in describing the former instrument. Mark the parts north, south, 
east, and west. Add thereto a ruler of transparent material with 
pins at each end. After this bring either the north or the south pole 
of a lodestone near the cover so that the needle may be attracted and 
receive its virtue from the lodestone. Then turn the vessel until 
the needle stands in the north and south line already marked on the 
instrument; after which turn the ruler towards the sun if day-time, 
and towards the moon and stars at night, as described in the preced- 
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FIG. 2.—PIVOTED COMPASS OF PEREGRINUS. 


ing chapter. By means of this instrument you can direct your 
course towards cities and islands and any other place wherever you 
may wish to go by land or sea, provided the latitude and longitude 
of the places are known to you. How iron remains suspended in air 
by virtue of the lodestone, I will explain in my book on the action 
of mirrors. Such, then, is the description of an instrument depend- 
ing on the above-mentioned stone as depicted below. (See Fig. 2.) 
CHAPTER III.—THE ART OF MAKING A WHEEL OF PERPETUAL MOTION. 
In this chapter I will make known to you the construction of a 
wheel which in a remarkable manner moves continuously. I have 
seen many persons vainly busy themselves and even hecoming ex- 
hausted with much labor in their endeavors to invent such a wheel. 
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FIG. 3.—THE CONTINUOUSLY-MOVING WHEEL, 
OF PEREGRINUS. 


But these invariably failed to notice that by means of the virtue or 
power of this stone all difficulty can be overcome. For the con- 
struction of such a wheel, take a silver capsule like that of a concave 
mirror, and worked on the outside with fine carving and perfora- 
tions, not only for the sake of beauty but also the purpose of dimin- 
ishing its weight. You should manage also that the eye of the un- 
skilled may not perceive what is cunningly placed inside. Within 
let there be iron nails or teeth of equal weight fastened to the per- 
iphery of the wheel in a slanting direction, close to one another so 
that their distance apart may not be more than the thickness of a 
bean or a pea; the wheel itself must be of uniform weight through- 
out. Fasten the middle of the axis about which the wheel revolves 
so that the said axis may always remain immovable. Add thereto a 
silver bar and at its extremity affix a lodestone placed between two 
capsules and prepared in the following way: When it has been 
rounded and its poles marked as said before, let it be shaped like 
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an egg; leaving the poles untouched, file down the intervening parts 
so that thus flattened and occupying less space, it may not touch the 
sides of the capsules when the wheel revolves. Thus prepared, let it 
be affixed to the silver rod just as a precious stone is placed in a 
ring; let the north pole be then turned towards the teeth or cogs of 
the wheel somewhat slantingly so that the virtue of the stone may 
not flow diametrically into the iron teeth but at a certain angle; con- 
sequently when one of the teeth comes near the north pole and 
owing to the impetus of the wheel passes it, it then approaches 
the south pole from which it is rather driven away than attracted, as 
is evident from the law given in a preceding chapter. Therefore 
such a tooth would be constantly attracted and constantly repelled. 
In order that the wheel may do its work more speedily, place within 
the box a small rounded weight made of brass or silver of such a 
size that it may be caught between each pair of teeth; consequently 
as the movement of the wheel is continuous in one direction, so the 
fall of the weight will be continuous in the other. Being caught 
between the teeth of a wheel which is continuously revolving, it 
seeks the center of the earth in virtue of its own weight, thereby 
aiding the motion of the teeth and preventing them from coming 
to rest in a direct line with the lodestone. Let the places between 
the teeth be suitably hollowed out so that they may easily catch the 
body in its fall, as shown in the diagram below. (See Fig. 3.) 

Farewell: finished in camp at the siege of Lucera on the eighth 
day of August, Anno Domini MCCLXIX.* 





Telegrams and Cables in War. 





The following reply, inspired by the Foreign Office, to Japan's 
rejoinder to the Russian protest against the violation of Corean 
neutrality, has been issued in St. Petersburg and is apparently in- 
tended to be accepted as official : 

Japan’s argument that she was justified in landing troops in Corea 
before the declaration of war because she had Corea’s permission, 
and also that these troops arrived in Corea after “the existence of 
a state of war,” is without value, as Corea in January promulgated 
her neutrality to the Powers, which received it warmly, Great Britain 
even officially conveying expressions of gratitude to the Corean Gov- 
ernment. Therefore, no state of war gave the Japanese the right to 
violate her neutrality by landing troops in her territory. Even the 
consent of Corea, though extorted by the Japanese, is without force, 
from the fact that the dispatch of troops was not only before the 
war, but before the breaking off of diplomatic relations, as clearly 
established and indeed acknowledged by the Japanese themselves. 

Japan’s contention in defence of the attack on the Russian ships 
at Chemulpo, that the port was not neutral on February 9, is false, 
again because Corea had proclaimed her neutrality. Japan’s denial 
of malicious interference with the transmission of Russian telegrams 
over the Danish cable cannot be sustained. A telegram to Baron de 
Rosen (then Russian minister to Japan), at Tokio, sent from St. 
Petersburg February 4, was not delivered till the morning of Feb- 
ruary 7. That delay did not occur on the Siberian line, as was shown 
by the fact that a reply to a telegram from Viceroy Alexieff sent at 
the same time was received the same day. Therefore, it is conclu- 
sive that the De Rosen telegram was held by the Japanese and not 
delivered for two days. 

Communication with M. Pavloff (then Russian minister to Corea) 
by the Corean telegraph ceased in the middle of January. As the 
Coreans were enjoying friendly relations with Russia, there is good 
ground for believing that the interruption was due to the Japanese. 
Thereafter M. Pavloff used a mail steamer or a special warship to 
communicate with Port Arthur. The minister of Russia at Seoul 
February 8, therefore, knew nothing of the diplomatic rupture. 

Japan pleads that the charge against her seizure of Russian mer- 
chantmen before the declaration of war cannot lie after the estab- 
lishment of prize courts. Their seizure before the declaration of 
war being piracy is not defensible by the establishment of prize 
courts, which cannot exist before a declaration of war. The steamer 
Russia was seized in the waters of southern Corea even before M. 
Kurino had presented his note here. 

The reply concludes: “Our information regarding Japan’s an- 
nouncement that in future Corea would be under her administration 
came from M. Pavloff and also from the representative of a friendly 
power at Seoul. Japan’s denial, consequently, is fruitless, as also is 
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the attempt to refute our statement that the Russian minister and 
consul at Seoul were told to leave. We had conclusive proof in St. 
Petersburg on February 10 that the French minister at Seoul had 
officially notified our representatives that the Japanese Government 
had intimated that they should leave, and that the Japanese had occu- 
pied territory in Corea. M. Pavloff was unable to notify our consul 
at Fusan, his telegram being refused at the telegraph office.” 





A Metrical Detector for Electric Waves. 


By L. Heatucore WALTER, M. A. 
HE want of a satisfactory metrical detector of electrical oscil- 
T lations has so often been pointed out that a description of the 
new oscillation galvanometer, which I have designed in con- 
junction with Prof. J. A. Ewing, F.R.S., will probably be of interest. 
This instrument differs from any of the detectors hitherto in- 
vented, in that the oscillations directly and visibly indicate their 
presence by a mechanical movement proportional to their intensity, 
as a galvanometer responds to a continuous current, and in that such 





FIG. I.—WAVE DETECTOR COMPLETE, 


quantitative readings can be directly obtained over a practically un- 
limited range without any alteration to the aerial wires or other 
conducting masses used to pick up the waves. 

Prof. Fessenden some time ago pointed out the impossibility of 
obtaining a direct mechanical movement from the oscillations, owing 
to their extremely high frequency. By using an extraneous source 
(a rotating field) to supply the energy, and making use of the novel 
property which I discovered—that by passing such oscillations along 
a magnetic wire, itself subjected to a rotating magnetic field, thd 
hysteresis is enormously increased, the effect of the oscillations being 
to permit more of this externally supplied energy to be utilized—this 
difficulty is overcome, the same effect being obtained, and to a vastly 
increased extent, as if the direct electro-dynamic effects of the oscil- 
lations were made use of. The instrument depends, as before stated, 
upon the increase of hysteresis (in the sense of work done per re- 
versal) produced in a bobbin of steel wire, placed in a rotating field, 





FIG. 2 DETECTOR WITH COVERS REMOVED. 


when oscillations are passed through the wire itself, such oscillations 
producing an oscillatory circular magnetism superimposed on the 
varying longitudinal magnetization. The principle-and the prelim- 
inary experiments leading up to the design of the present instrument 
are described in a paper by Dr. Ewing and myself on “A New Method 
of Detecting Electrical Oscillations,” read before the Royal Society, 
London, England, on February 11, 1904. 
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Briefly, the instrument is an adaptation of the Ewing hysteresis 
tester, in this case the specimen being held fast and the magnetic 
field revolving, being driven by an electric motor. The bobbin, which 
is supported on pivots in jewels, is prevented from following the 
field by means of a controlling spring. The winding on the bobbin 
is made as nearly non-inductive as possible by being double-wound, 
and consists of a number of turns of very fine insulated steel wire, 
the plane of the turns being at right angles to the axis of the bobbin. 
The bobbin is immersed in petroleum or thicker mineral oil, accord- 
ing to the amount’ of damping required, the oil also serving to steady 
the deflection and to improve the insulation. The instrument has 
to be considered from two standpoints, the requirements of which 
are somewhat different. Thus for physical measurements and met- 
rical purposes generally, the instrument is provided with a perma- 
nent magnet system for the field, and readings are taken by spot 
and scale, a mirror being fixed on the bobbin axis. When the ap- 
paratus is working there is a steady deflection due to the normal 
hysteresis, and the spot can be set with the zero at any part of the 
scale. On oscillations arriving, the bobbin gives a throw in the same 
direction as that due to the normal hysteresis (same direction as the 
field), returning to the normal position as soon as the oscillations 
cease. 

The sensibility of the instrument can be made anything desired, 
firstly, by suitable proportions being given to the bobbin and the wire 
winding. Thus for measurements near a spark coil, a very small 
bobbin and short length of wire of larger diameter and lower re- 
sistance will suffice, and such wire can be more highly insulated. 
For other purposes where a low resistance may be desirable, the 
instrument can be equipped with a bobbin provided with a copper 
primary of low resistance, either on the bobbin itself or as a fixture 
external to it, through which the oscillations are to pass, acting in- 
ductively on the magnetic winding, which in such a case must be in- 
ductively wound and closed on itself; several modifications of such 
windings are shown in the specification of United States Patent No. 
741,570, so that it is unnecessary to describe them. An instrument 
provided with a bobbin of the highest sensibility can, however, be 





FIG. 3.—VIEW OF THE BOBBIN IN ITS CELL. 


used for such measurements if a shunt circuit is employed, and in 
such a case a sensibility of the order of an average coherer is at- 
tainable. 

For a receiver for wireless telegraphy, the requirements are some- 
what different; sensitiveness (within limits) and rapidity of action 
being the dominating requirements. Any type of recording appara- 
tus can be actuated by means of the bobbin, a syphon recording 
attachment having been so employed with good results. That is, 
however, merely a case of mechanical adaptation, such a possibility 
being self-evident. The oscillations used for this purpose are also of 
much greater wave length, necessitating, in the case of simple direct 
excitation connection (for the best results) the use of a more con- 
siderable length of wire on the bobbin. When using a transformer 
or a shunt connection the conditions are different. I hope shortly 
to be able to publish the results of experiments in this connection. 
The figures show one type of the instrument in which an electro- 
magnet furnishes the revolving field. In Fig. 1 the complete instru- 
ment is seen. In Fig. 2 the outer covers are removed, to show the 
magnet system and the interior of the motor box. Fig. 3 shows the 
bobbin in its cell. 
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Calculation of the Equivalent Ampere-Turns of Wind- 


ings for Single and Polyphase Currents.—III. 
(Concluded. ) 





By C. F. GuIbsert. 


shown in Figs. 9 and 10, the law of distribution of the m.m.f. 
is then the same for all the poles. It is to be seen that as in 
the analogous case of separate phase windings, the coil having a width 
equal to the pole step a, should be considered for each pole as having 
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The total m.m.f. per pole of the phase considered is then, taking 
account of the remark made with respect to the first coil. 
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This expression is analogous to that which has already been obtained 
above for the case of separate phases; the number of turns is the 
same and the only difference consists in that the ratio of the progres- 
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desired result may then be obtained simply by replacing in the ex- 
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Unlike in the case of separate phase windings, the formula for cal- 
culating the equivalent m.m.f. is different for an even and odd num- 
ber of slots per pole and per phase. This, however, is the only diver- 
gence. 

As has been done in the case when u is even, it is interesting to 
compare this formula with that which corresponds to the case where 
the phases are not superposed. The two formulas differ only by 
the two quantities: 
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which reduce for large values of u to 
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For the case of three-phase windings the values of these quantities 
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are, for the factor —, 1 and 0.866, which leads to a difference iden 
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tical to that corresponding to the case where wu is even. 
M.M.F. OF SUPERPOSED PHASE WINDING WITH COMMON SLOTS. 
We finally come to the case where each slot contains the con- 
ductors of the two phases in equal number. As previously, several 
cases may present themselves, but first it is desirable to define what 
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FIGS. 9 AND 10 


should be understood by u in order to obtain formulas comparable 
to those already established. 

We will designate this time by 2u, the number of slots per pole 
containing conductors of the same phase, so that the actual distance 
of two slots referred to the case of a bipolar machine will remain 


T 
——, u thus representing here the half number of slots corresponding 
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per pole to a single phase. It is evident that since the number of 
slots, 2u per pole per phase, is always even whether u is odd or even, 
we can always form per pole a certain number of coils having the 
same number of turns. Thus one formula can be established for 
all values of uw. 

Take, for example, the case where u is even. It will be seen by 
Figs. 11 and 12 that we can form for each pole identical coils, giv- 
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FIGS. II AND I2. 


ing rise consequently to the same law of distribution for all the poles 
The widths b of elementary coils have for value, 
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Applying the formula giving the m.m.f. of a single coil, bearing in 
N 
mind that the number of turns for each elementary coil is here ——, 
2u 
if N is always the number of conductors per pole per phase, we will 
have in making summation for all the coils of the same phase, 
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This expression is identical with that obtained for the case of super- 
posed windings having the same number of slots per pole, but where 
each slot contains only the conductors of a single phase. The ex- 
pression for the equivalent m.m.f. of the entire windings will then 
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This formula thus applies to all cases where the phases are super 
posed except for an odd number of slots per pole. In this latter case 
alone the distribution of the instantaneous m.m.f. is not the same 
at two neighboring poles. 

In what precedes we have taken for granted that each pole com- 
prises an entire number of slots; or in other words, that the total 
number of slots is a multiple of the number of poles. This is true 
only for looped or series-parallel windings having a number of cir- 
cuits in parallel equal to or a multiple of the number of poles. Con- 
sequently, the formulas are not rigorously exact in the case of alter- 
nators and asynchronous motors as usually wound. However, since 
an exact calculation would lead to expressions too complicated for 
practical use, the two general formulas deduced can be adapted for 
separate phase windings and superposed windings by leaving aside 
the case of an odd number of slots per pole and per phase. It suffices 
for this purpose to transform them by introducing the total number 
of slots of the machine, vu, = 2pqu, 2p being the number of poles 
and b the total number of conductors per phase, N,+2pN. The 
expression for the equivalent m.m.f. of windings by distinct phases 


thus becomes 
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and that for the equivalent m.m.f. of the superposed phase winding 


becomes 
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2qpu 


The formulas which give the equivalent ampere-turns per pole of 
a polyphase winding traversed by alternating currents with an effec- 
tive value, J, can be combined in a single formula, 


q 
F,= — KNI V2. 
> 
2 2 
in assuming with Prof. Blondel that A = -_- k, 
where k can take the following values: 
sin —— 
2q 
k = ——————_.. Separate phase winding; 
u sin —— 
2qu 
sin — 
q 
k = —————._ Superposed phase winding, u even; 
T 
2u sin —— 
2qu 
“i 
sin — 
q 
k = ——————-._ Superposed phase winding, u odd; 
T 
u sin —— 
2qu 


It is only ‘to be remarked that the factors k are none other than the 
reduction factors of the induced e.m.f. permitting account to be 
taken of the distribution of the conductors of the same phase in 
several slots per pole. 

Together with the exact formulas preceding we can finally employ 
the following approximate formula in the case where the number of 
slots corresponding to each pole is not a whole number: 








q 2 2 
ct; —- = = k N|I V2, 
2 T 
when k can have the values 
4a 
q sin 
2q 
k = ——————-.._ Separate phase winding; 
pT 
%, sin —— 
u 
gq sin — 
q 
k = ——————..  Superposed phase winding. 
pw 
2u, sin —— 
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1 
These formulas naturally contain the preceding except that corre- 
sponding to the case where u is odd and the winding is of the super- 
posed phase type. They are very convenient for application in all 
cases and may be found of much service in the calculation of alter- 
nators and asynchronous motors. 
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The Telephone Substation.—I. 
By Artuur V. Assort, C. E. 


INDUCTION COILS AND SUB-STATION CIRCUITS. 

HE earliest telephone line was simplicity itself. As illustrated 

in Fig. 1, it consisted of two magneto-telephones, each of which 

acted as transmitter and receiver alternately, united by a pair 

of wires, or even one wire could be dispensed with, and the “ground” 
employed as a return, as shown by the dotted line. But such a cir- 


FIG. I.—EARLIEST TELEPHONE CIRCUIT. 


cuit could be employed only over short distances, because the im- 
pulses of the magneto telephone are too feeble to be intelliglble over 
long lines. The invention of the battery telephone, which acted as 
an electric valve to allow power from a source independent of the 
transmitter to be available, rendered it practical to talk over much 
longer lines; but with this improvement simplicity had to be sacri- 
ficed. It was necessary to provide a separate receiver and transmit- 
ter at each station, and introduce a battery as a source of electricity, 
something as shown in Fig. 2. Consider such a circuit in the light 
of the transmitter operating as an electric valve. The effect on the 
receivers will be approximately proportional to the changes in the 
currents that traverse the circuit, and not at all to the actual volume 
of electricity. These pulsations are produced solely by such varia- 
tions in the total opposition offered to the flow of electricity from 
the battery, as are due to the increase and decrease in the resistance 
of the microphonic contact in the transmitter set up by the changes 
in pressure on ‘its diaphragm caused by the sound waves that im- 
pinge thereon. A circuit of this kind may be divided into four parts, 
each of which presents its own individual barrier to the passage of 
electricity: First, there is the opposition due to the receiver. The 
ohmic resistance of the receiver may vary from 50 to 100 ohms; but 
as its coils are wound upon an iron core, its reactance is large, and, 
at the high frequency of telephonic currents, its impedance is con- 
siderable. Second, there is the opposition offered by the line wire, 
which will vary with its length, material and size. Assuming the 
line to be essentially straight, and of average length, say, about a 
mile, its opposition will be chiefly due to ohmic resistance, because 
its inductance is inappreciable, only a few millihenrys and the en- 
tire impedance of this portion of the circuit will not exceed, say, 100 
ohms. Third, there is the opposition of the battery that is entirely 
non-inductive, and, even in the case of high resistance cells, will not 


FIG. 2.—CIRCUIT WITH BATTERY TRANSMITTER WITHOUT INDUCTION COIL. 


exceed a dozen ohms. Finally, there is the variable, though non- 
inductive, resistance of two transmitters, either of which may, from 
time to time, change from a fraction of an ohm to several hundred 
ohms, though it is rare to find transmitter resistance of more than 
25 or 30 ohms. 

So a telephone line connected as shown in Fig. 2 will offer an im- 
pedance of a thousand ohms or more, though its ohmic resistance 
would rarely rise above two hundred. Now, to make a favorable 
assumption, suppose the transmitter to be endowed with an ability 
to produce a maximum variation of 50 ohms; it would then be able 
to change the total impedance of the circuit about 5 per cent., and, 
therefore, its power of producing pulsations in the line current will 
be correspondingly small. To enable a transmitter to produce a 
greater effect, the circuit must be so planned that the change in the 
transmitter resistance will be a much greater proportion of the total 
circuit impedence. This Mr. Edison accomplished in 1878 by the 
aid of a transformer, or, in telephonic language, an induction coil. 
Mr. Edison’s arrangement, and one which still survives unchanged 
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in local battery installations, is shown in Fig. 3. Two receivers 
(RR) are united by a line, at each sub-station a transformer (C) 
is introduced. ‘This transformer consists of an iron core upon 
which there are two windings, one of coarse wire, having relatively 
few turns, and of low resistance, while the other is of fine wire, much 
higher resistance and many more turns. The fine wire is placed in 
series with the line and receivers, while the coarse wire forms a 
local circuit, having a transmitter and battery in series with it. 
Fifteen years ago the theory and use of the transformer was but 
little known and practised, the spark coils of Ruhmkorff and others 
being about the only application of the principles of induction. 
While Prof. Gray had previously employed an induction coil in 
telegraphic work, Edison’s application of it to the battery transmitter 
must be regarded as one of the great inventions of telephony. 

The induction coil performs four entirely separate and distinct 
functions: First, it provides a local circuit for each transmitter, that 
by proper design can be made of so low an impedance that the varia- 
tions in the resistance of the microphonic contact shall form a very 
large percentage of the total electrical opposition of the circuit. 
Second, it removes both transmitters from the line circuit, thus 
decreasing its resistance. Moreover, as the transmitter is of variable 
resistance, its direct presence in the talking circuit is exceedingly 


R R 


FIG. 3.—CIRCUIT WITH INDUCTION COIL. 


objectionable. Third, the analogy of the transmitter to the electric 
valve leads to the belief that all the impulses it produces are positive 
quantities, or, so to speak, the transmitter injects jets of electricity 
into the line. . Its action may be illustrated by Fig. 4, in which AB 
is the line of no current, CD the current line when the transmitter 
is at rest, and EF a representation of positive impulses superimposed 
upon the line AB. Even under the most favorable conditions, the 
impulses produced by the transmitter are small in comparison with 
electrical quantities that are met with under other circumstances. 
A few measurements upon transmitter currents have been made, the 
most recent of which are the experiments by Prof. Cross at the 
Massachusetts Institute of Technology. The various vowel sounds 
were pronounced in as uniform a tone as possible in front of various 
transmitters and the result on line current measured by a dynamo- 


meter. These tests are summarized in Table No. 1: 
TABLE If. 


LINE CURRENTS FROM VARIOUS TRANSMITTERS WITH DIFFER- 
ENT VOWEIL SOUNDS. 


Vowel Sounds and Currents in 


Kind of Transmitter. Milliamperes. 

a o u i 
MN so cis's e wae bs sw Osh eae eo. er ee 737 -787 +503 +213 
ENE ern Sd, sala a ies Fa ee RAN Dlare gees ee +450 -548 -442 -264 
Sa ane a rae ee ie or -123 +144 o1I4 eee 
EMR Nes cet or gai sia gape aout ica aero eaene rere inde eRe .088 +123 +144 .072 
MOMENTO 95 5. u 2 ve aiars wie dante d cae VMN NOK 6 MEARE 123 -260 -238 +103 


Subsequently, other tests were made with a solid back, to test the 
effect upon the line current of varying pitch of the voice an octave. 
These results are shown in Table No. 2: 


TABLE II. 
RELATION OF LINE CURRENT TO PITCH OF SOUND. 


Vibrations per second. Vowel Sounds and Current in Milliamperes. 


a e i ° u 
128 -300 +270 +250 +350 +200 
236 .670 -620 -420 -680 -540 


Fourth, the addition of the transformer changes radically the form 
of the impulses, because a pulsating current impressed upon the pri- 
mary gives rise to a wave in the secondary which is an alternating 
one, and is more efficient in exciting the diaphragm of the receiver. 
This is illustrated in Fig. 5, in which AB is the line of no current, 
corresponding to AB of Fig. 4, while CD represents the current wave 
in the secondary, corresponding to EF in the primary. Fifth, it is 
well known that one of the most valuable properties of the trans- 
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former is its ability to vary the current and pressure relations of its 
primary and secondary circuits. This variation is nearly in pro- 
portion to the ratio of the number of turns in the primary to the 
number of turns in the secondary. Thus, if there are P turns in the 


E Pulsating Current F 





Current Line 
Transmitter Quiet 


Cc 





A B 
Line of no Current 
FIG. 4.—DIAGRAM OF CURRENT IN A TRANSMITTER CIRCUIT. 
P’ 
primary and P’ turns in the secondary, the ratio is —. If V volts be 
P 


applied to the primary producing in the secondary a current of C am- 





FIG. 5.—-CURRENT IN SECONDARY OF INDUCTION COIL. 








rr 
peres, the volts at the terminal of the secondary will be and the 
r 
Cr 
current will be Now, line losses in any transmission system are 
Q’ 


proportional to the square of the current which is employed, while 
the energy transmitted is proportional to the product of the pressure 





FIG. 6.—INDUCTION COIL FOR BLAKE TRANSMITTER, LOCAL BATTERY. 


SPECIFICATIONS FOR FIG. 6. 
Core: Bundle of No. 24 soft iron wire. 
Diameter of core, ®/so in. 
Length of core, 2% in. 
Winding space, 17/16 in. 
Paper insulation around core, ?/ge in. thick. 
End blocks % in. thick, 1% in. square. 
Winding: Inside winding. 
Resistance, .6 ohms. 
290 turns No. 22 single silk covered wire, wound from end to end of 
core. 
Two layers of common paper insulation around it. 
Outside winding. 
Resistance, 250 ohms. 
3000 turns No. 36 single silk covered wire wound from end to end 
of core. 
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and the current. Consequently, by reducing the current and in- 
creasing the pressure, the same amount of energy may be trans- 
mitted, accompanied by much less loss. Owing to arcing at the 
michrophonic contacts it is impossible to operate a transmitter ex- 
cepting at low voltages; but the induction coil affords the ability to 
transform the low pressure and relatively large current of the local 
circuit into high pressure and correspondingly small current in the 
secondary circuit. ° 
Enough has been said to indicate the importance of the induction 
coil, and, therefore, the desirability of obtaining such a design as 





FIG. 7.—INDUCTION COIL FOR SOLID-BACK TRANSMITTER, LOCAL BATTERY. 





SPECIFICATIONS 
Core: Bundle of No. 24 soft iron wire. 
Diameter of core, ®/so in. 
Length of core, 3% in. 
Winding space, 2% in. 
Paper insulation around core 1/ge in. thick. 
End blocks % in. thick, 1 in. square. 
Winding: Inside winding. 
Resistance, 1.76 ohms. 
400 turns No. 26 single silk covered wire wound from end to end 
of core. 
Two layers common paper insulation around it. 
Outside winding. 
Resistance, 21 ohms. 
1600 turns No. 28 single cotton covered wire wound from end to 
end of core. 


FOR FIG. 7. 


will secure a maximum of the advantages thus outlined. Unfor- 
tunately, records of experiments made to determine the best pro- 
portions for induction coils are few and difficult to secure. A val- 
uable set of experiments upon a number of coils made by the Swiss 
Telephone Department is reported by Sir William H. Preece. The 
results of these experiments are summarized in Table No. 3: 

The tests referred to in Table No. 3 were made by taking the in- 
duction coil of a Blake transmitter as a standard and comparing 
therewith, over various lengths of lines, the coils designated in the 
first column of the table. Unfortunately, the electrical properties of 
the standard coil were not recorded. 
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The Iowa Electrical Association Convention. 





-The fourth annual convention of the Iowa Electrical Association 
will be held at Des Moines on April 13 and 14, 1904, at the Savery 
House. The programme as announced so far is as follows: “Uni- 
form Accounting,” by Austin Burt; “Electric Motors,” by George W. 
Carson; “Combustion of Iowa Fuel,” by Prof. George W. Bissell; 
“Incandescent Lamp Tests,” by Prof. Spinney; “Station Steam Pip- 
ing,” by Mr. Gartlain; “Nernst Lamp Experiences,” by Mr. G. C. 
Gardner; “Series Street Lighting,’ by Mr. Harrison; “Multiple 
Street Lighting,” by Mr. Lee; “Storage Batteries,” by Mr. Reavy; 
“Demonstrated Talk on Station Accounting,” by Mr. Robert Ferris; 
“Question Box,” by W. J. Greene. 


TABLE III.—INDUCTION COIL TESTS SWISS TELEPHONE DEPARTMENT. 


Primary Coil. Secondary Coil. 
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Length of Line in Miles and Relative Results. 
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Methods of Signaling and Operating in Telephone 
Exchanges—VI. 





By Kempster B. MILLER AND CHARLES S. WINSTON. 
(Concluded. ) 





WESTERN ELECTRIC SYSTEM C. MODERN BELL SYSTEM. 

N the previous article descriptions were given and illustrated of 

the two Western Electric toll systems, designating them as 

A and B. In one two wires are used in toll trunk circuits, in 
toll systems. In the other three wires are used in the toll trunk cir- 
cuits. As neither of these systems, A or B, was considered entirely 
satisfactory by the American Bell Telephone Company, particularly on 
the ground of not being rapid enough in operation, the engineers of 
this company set to work to design a system capable of more rapid 
service, and which would have the advantages of both systems, A 
and B, with as few as possible of their disadvantages. As a result, 
about two years ago there was put in operation a new system, which 
has apparently proved more satisfactory than any of the systems yet 
tried by the Bell Companies, although it has one disadvantage in 
the extreme complexity of some of its circuits. 

In this system, which we will call “System C,” the cord circuits 
at the toll board are of such a nature that they can be used without 
change for making connections between two toll stations or be- 
tween one toll and one local station. The system has advantages 
in that it affords greater ease of operation and, further, in that the 
cord circuit is not encumbered by a repeating coil and a repeat- 
ing coil key. Toll trunk circuits are furnished, appearing as jacks 
in the toll sections and as plugs and lamps at the toll switching po- 
sitions on the local switchboard. In addition to this recording toll 
trunk circuits are provided, which end at the recording operator’s 
positions in lamps and jacks, and appear as multiple jacks only in 
each section of the local multiple switchboard. Locking relays and 
lamps controlled by them are used in both the toll line and cord 
circuits in place of line and clearing-out drops. At each subscriber’s 
operator’s position at the multiple switchboard, there is furnished 
one or more pairs of “tone test” cords adapted to throw a special 
tone busy test on to any line. With one of these cords which is 
intended to be connected with the jacks of the local common battery 
subscribers, is associated a white lamp, and with the other, which is 
used to connect with the jacks of the recording toll trunks, a red 
lamp. 

The method of operation of this system in establishing a local to 
toll connection is as follows, reference being made to Fig. 12. A 
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FIG. 12.—SHOWING CONNECTION OF LOCAL TO TOLL SUBSCRIBERS. 


WESTERN ELECTRIC “Cc.” 
local subscriber desiring to talk over a long distance line will signal 
his local operator and ask for “toll” or “long distance.” The oper- 
ator will then insert the answering plug of a pair of tone test cords 
into the multiple jack of the calling line. She will then withdraw 
the answering plug of the regular pair of cords which she inserted 
into the answering jack of the calling subscriber’s line in response 
to his call. The white lamp in the tone test cord circuit will remain 
unlighted as the subscriber with whose line the jack is connected has 
his receiver off its hook. With the second plug of the tone test 
circuit the operator will then test the multiple jacks of the record- 
ing toll trunk lines, and upon finding one that is not in use, will insert 
the plug into it. The second (red lamp) in the tone test circuit will 
also remain unlighted, but a lamp at the recording operator’s posi- 
tion associated with the recording trunk circuit will light, and the 
recording operator having plugged into this jack will find out from 
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the calling subscriber what toll connection is desired and also the 
number of his own line. From this information the recording oper- 
ator will make out a ticket. 

Generally, the recording operator is furnished with cord circuits 
each having a single plug and two lamps. One of these lamps (the 
holding lamp) is placed under the control of the calling subscriber 
when the plug with which it is associated is inserted in the proper 
toll trunk jack, and the second is a disconnect lamp. The operation 
of the latter lamp will be described below. 

It will be seen that the method by which the recording toll oper- 
ator receives the information from a calling subscriber is the same 
as that used in the Kellogg system, with the exception that the con- 
nection between the calling subscriber’s line and the recording toll 
trunk is made by means of special pair of cords instead of by regular 
cords, as in the Kellogg system, and also through the multiple jack 
of the calling subscriber’s line, rather than through his answering 
jack. 

After making out the ticket the recording operator has two courses 
of action open to her, her decision depending on whether or not 
she has reason to believe the connection called for may be at once 
obtained. If she thinks it will be some time before it will be possi- 
ble to establish the connection desired, she will tell the calling sub- 
scriber to hang up his receiver and wait until called. The hang- 
ing up of the subscriber’s receiver will light the white lamp of the 
tone test cord used in making the connection, but the subscriber’s 
operator will pay no attention to this, her signal for taking down 
the connection being the lighting of the red lamp. Having told the 
calling subscriber to hang up his receivér, the recording operator will 
then pass the ticket to the toll line operator and remove her plug 
from the recording toll trunk jack, which will light the red lamp in 
the tone test cord circuit at the multiple switchboard. The lighting 
of this red lamp gives the signal to the subscriber’s operator to 
take down the connection, and she therefore pulls down both of the 
tone test plugs leaving the calling subscriber’s line free for other 
use. 

The object of the white lamp in the tone test cords is not to serve 
as a disconnect lamp, but to provide at all times a signal by means of 
which the local subscriber can attract the attention of the operator 
even while his line is being held for the toll connection. 

If, after making out the ticket, the recording operator has reason 
to believe that the connection may be at once obtained, she will press 
an order-wire key enabling her to speak directly to the toll switching 
operator at the multiple switchboard and give her the number of the 
line with which the connection is to be made. In response to this the 
toll switching operator will give the recording operator the number 
of the trunk line which is to be used, and the recording operator will 
place this number on the ticket. The toll switching operator will then 
test the multiple jack of this line, and will receive the special “busy” 
test, due to the presence of the tone test plug in the multiple jack 
at the section at which the call was initiated. She is instructed, how- 
ever, to disregard this special busy test, but to all other operators in 
the exchange this test has the same significance as the regular “busy” 
test. 

After the toll switching operator has inserted the designated trunk 
plug into the multiple jack of the calling line, the recording operator 
will withdraw her plug from the recording trunk jack and insert 
it into a multiple jack of the toll trunk line designated. These 
trunks are multipled on all toll and recording sections. After speak- 
ing to the subscriber, this satisfying herself that the connection is, 
so far, complete, and that the subscriber has given his proper num- 
ber, she will tell him to “wait a minute.” She will then pass the 
ticket to the toll operator who has charge of the toll line with which 
the connection is to be established. The act of withdrawing the re- 
cording plug from the recording trunk jack will light the red lamp in 
the tone test circuit at the multiple board, and the operator will re- 
move the tone test plugs from both the subscriber’s and recording 
trunk multiple jacks. It will then be impossible for the subscriber to 
signal his operator, but the act of moving his receiver will flash 
the holding lamp at the recording operator’s position. As, previous 
to removing the tone test cords at the multiple switchboard, the white 
lamp in this circuit was under the control of the subscriber, it will 
be seen that there is no time that the subscriber cannot signal the 
exchange. 

It will be seen that if the recording operator thinks it will require 
some time to obtain the toll line desired, she causes the local sub- 
scriber’s line to be freed, and leaves the toll operator to order up the 
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toll trunk. If, however, she believes that the connection can be im- 
mediately made up, she causes the local subscriber’s line to be held 
as busy, and will order up the toll trunk herself. In the former case 
the ticket received by the toll operator will have no trunk line desig- 
nated upon it, while in the latter case, it will. 

When, therefore, the toll line operator receives the ticket from the 
recording operator, she will, if no trunk is designated, first insert 
an answering plug into the multiple jack of the desired toll line and 
ring. After the call has been answered, the toll operator will give to 
the switching operator over an order wire, the number of the sub- 
scriber’s line with which connection is to be made, and receive in 
return the number of the trunk line to be used, whereupon she will 
insert the calling plug, which is associated with the answering plug 
in use, into the multiple jack of the designated trunk line and call the 
‘desired subscriber by ringing. If she finds that the trunk line is 
designated on the ticket and that the recording operator has already 
ordered up the connection at the toll switching section, she will first 
insert an answering plug into the jack of the trunk designated on the 
toll ticket. This act will light the disconnect lamp in the cord cir- 
cuit of the recording operator, and this operator will remove the 
plug from the toll trunk jack. The supervision of the connection 
will then be entirely in charge of the toll line operator, as the multiple 
board subscriber will light the supervisory lamp in the toll cord cir- 
cuit by operating his receiver hook. Having inserted the answering 
plug into the jack of the toll trunk line designated, she will test the 
multiple jack of the toll line. If, by testing, the toll line operator 
finds that the desired toll line is not in use, she will insert the call- 
ing plug of the pair used, into the multiple jack of this line and call 
up the toll subscriber. She will listen in at short intervals so as 
to know when the subscriber answers and the conversation has be- 
gun. 

At the end of conversation the act on the part of the toll sub- 
scriber or of a distant operator of sending current over the line, 
or on the part of the common battery subscriber of hanging up his 
receiver, will operate the relay in the toll cord circuit and light 
the supervisory lamp. The operator will then throw the listening 
key, thus extinguishing the lamp, and, after having assured her- 
self that the signal is for disconnection, take down the plugs. When 
she withdraws the plug from the toll trunk circuit, she will auto- 
matically light the disconnect lamp associated with this trunk line 
at the toll-switching position of the multiple switchboard, and the 
toll-switching operator will remove the toll trunk plug from the 
multiple jack of the subscriber’s line. 

The toll trunk line leading from the toll board to the toll-switching 
operator’s position of a local multiple board consists of two wires 
only, and in order to bring about the advantage of having the cord 
circuits on the toll positions universally adaptable to any kind of a 
connection, the repeating coils are placed in the toll trunk circuits 
rather than in the toll cord circuits. In spite of the presence of this 
repeating coil, however, the toll operator, in this system, rings the 
local subscriber instead of having the trunk operator perform this 
operation, as in system A. This arrangement is made possible by a 
series of relays so wired that when the toll operator rings on the 
trunk line, the generator current which she thus causes to flow over 
the trunk line and through one side of the repeating coil at the toll- 
switching end of this line, will pull up a relay which will send 
generator current out on the subscriber’s line without passing through 
the other side of this repeating coil. 

When a person at a long distance station desires to converse with 
a common battery subscriber the current from his generator will 
energize a relay which will light a lamp at the toll board. From this 
it will be seen that the latest Bell practice discards the old scheme of 
having drops for line signals on the toll boards, as well as for super- 
visory, lamps being used in their places. 

When the toll operator answers a call the act of inserting the 
plug into the answering jack will extinguish the line lamp. Having 
found that the call is for a common battery subscriber, the toll oper- 
ator will speak over an order wire to the toll-switching operator at 
the multiple board telling her the number of the common battery 
line with which the connection is to be made and the toll-switching 
operator will designate the trunk, and, after testing and finding that 
the line is clear, insert the plug of this trunk into the multiple 
jack of the local line. The toll operator will insert the calling plug 
associated with the answering jack in use into the multiple jack of the 
toll trunk line and ring the local subscriber. At the end of the con- 
versation the disconnect signals will be received in the same manner 





VoL. XLIII, No. 13. 


as described, the signal coming to the toll operator, who, when 
she takes down the connection, conveys the disconnect signal to the 
toll-switching operator. 

If in a call from a toll for a local subscriber the call-switching 
operator in testing the multiple of the designated local line, as de- 
scribed, finds it busy, she will insert this plug into a busy back jack, 
and thus notify the toll operator by tone that the connection cannot 
be put up immediately. The toll operator will then tell the per- 
son at the toll station, who is making the call, to hang up his receiver 
and that as soon as possible he will be called. 

Meanwhile the toll operator will frequently remind the toll- 
switching operator to test the multiple jack of the local subscriber's 
line in order to ascertain when it is no longer busy, so that the 
connection may be made. 

It would seem that this latter feature might be improved upon, 
and that a signal should be provided for notifying the toll operator 
automatically as soon as the local subscriber’s line was no longer 
busy, after which she could immediately complete the connection. 

For the handling of toll-to-toll calls, a separate position or posi- 
tions is provided on the toll board called “through” positions. If 
the toll operator receives a call from a toll line for another toll line 
she will make out a ticket for it in the same manner as if the call 
were for a local line and, on completing the ticket, will establish the 
connection herself if the line called for is not busy. If, how- 
ever, it is in use, she will pass the ticket to the through oper- 
ator, who has in front of her a multiple jack of each line, and, 
in some exchanges, a lamp which remains lighted as long as that line 
is busy. This operator, as soon as she finds that both lines are free, 
either by noting that the lamps of both lines are extinguished, if her 
position is provided with lamps, or by testing, in case she has none, 
will establish the connection. At the end of the conversation on such 
a connection the supervisory lamp will light in the ordinary manner 
when either of the toll subscribers turns his generator crank. 





Recent Electrochemical Developments. 





ELECTROMETALLURGY OF STEEL. 

Among the successful European metallurgists who have introduced 
electric furnace methods into the metallurgy of iron and steel is 
Mr. C. A. Keller, of Paris, whose steel process is in use at Kerrousse, 
in the Houille Blanche (“white coal”) district. It has recently been 
stated that Messrs. Keller, Leleux & Co. are contemplating a steel 
works in this country. For this reason a patent granted on March 
15 to Mr. C. A. Keller is of special interest. He uses a double 
furnace, the upper furnace operating as a stack furnace for the re- 
duction of the metal, while the lower furnace serves for refining or 
alloying purposes. The upper furnace is characterized by the con- 
tinuity of its operation and the possibility of the utilization of great 
power and great capacity. It contains four vertical electrodes dis- 
posed upon the four corners of a square, their lower extremities 
being placed in the refractory vessel which constitutes the fusion 
chamber. The column of ore charged into the furnace may serve 
at the same time for a chimney with return flue, and has an ex- 
terior diameter such that it may be located between the upper ex- 
tremities of the electrodes which emerge above the roof of the 
fusion chamber. Two electrodes are connected to the positive pole 
and the other two electrodes to the negative pole of the supply 
circuit. With this arrangement the operation of the furnace is ren- 
dered continuous, since one of the four electrodes may be easily re- 
placed without stopping the operation. Readings of the four am- 
meters, in the branch circuit of each electrode, permit adjusting the 
intensity of the current in the four heating zones. Each of the elec- 
trodes is provided with an operating mechanism which permits its 
vertical regulation. 

IRON-NICKEL STORAGE BATTERY. 

Two patents granted to Mr. Thomas A. Edison refer to details 
of mechanical construction of his iron-nickel storage battery. One 
patent relates to the use of glass tubes or rods for mechanically 
supporting and separating the electrodes, and at the same time for 
electrically insulating the electrodes from the bottom and sides of 
the containing vessel. The other patent relates to a light, cheap tray, 
arranged to carry and securely hold together a series of storage 
batteries, so that, by assembling several such trays with their cells. 
a complete outfit is produced which is particularly adapted for use 


on automobiles. 
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Vertical Motor-Generator Set. 


A short time ago the Lend-Gastein (Austria) branch of the Neu- 
hausen Aluminum Industrie Gesellschaft was equipped completely 
with electrical apparatus furnished by the Oerlikon Company, of 
Oerlikon, near Zurich, Switzerland. The most interesting feature 
of this installation is the use of vertical motor-generator sets, of 
which there are six in all. This type was chosen owing to the satis- 
factory service given by the vertical generators used in connection 
with the turbines in this plant. It was found that the vertical ar- 
rangement peSmitted the machinery to be handled with greater ease. 
The carbon and copper dust falls directly downward and, therefore, 
cannot get into the armature windings. 

The motors of each set are of the synchronous type, each built to 
give 1,000 hp at 10,000 volts, 45 cycles, 340 r.pm. The 160-Vvolt, 
direct-current generators are each of 560-kw capacity. 

The generator field is made of cast iron. The motor armature is 
placed directly above the field of the generator, and is enclosed by a 
single-piece cast-iron frame. The rotors of both machines are rapidly 
attached to each other and revolve around the stationary shaft, which 
is lubricated by means of the oil cup shown at the top of the-shaft in 
Fig. 3. The total weight of the rotors is 27,500 pounds. This weight 
is taken up by a spur foundation located beneath the commutator of 
the generator. The stationary cast-steel spur plate is frustum-shaped 
and rests in a‘cast-iron pan. The shell of the lower foundation, which 
is built into the commutator, has a flange at its bottom resting on the 
spur plate. Both the spur plate and flange have a circular groove for 
taking up the oil after lubrication. This oil is pumped through the 
machinery under a pressure of ten atmospheres. The entire sup- 
porting foundation, including the pumping machinery, is built in a 
cast-iron housing completely filled with oil so that lubrication is in- 
sured even if the pump fails. The oil is kept cool by a spiral copper 
pipe which conveys cold water through it. 

The generators have twelve poles each and are shunt wound. The 
armature has an outside diameter of 4.9 ft. and a core diameter of 
1.3 ft. The core is cooled by two ventilating slits. The armature 
contains 204 open slots for the windings, each slot containing four 
insulated copper wires. The connection between the armature wind- 
ing and the commutator is made according to a new system devised 
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Fic. 1.—DETAILS OF 


by the Oerlikon Company, consisting in the use of copper forks, each 
of which combines two commutator iaminations, separated from each 
other by twice the polar division, with the corresponding armature 
winding. The commutator consists of 408 segments of hard-drawn 
copper, 24 in. long, and with an outside diameter of 36 in. All in- 
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sulating rings in the interior of the commutator are of mica. The 
twelve poles which carry the shunt windings are built of soft sheet 
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iron and are screwed to the field frame. Corresponding to the twelve 
poles the brush holder has twelve brushes, each of which is furnished 
with 11 carbon tips. These brushes are arranged so that all of them 
raised simultaneously to clean or true the 


can be when necessary 


commutator. 
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The motor has sixteen poles. The high-tension winding is laid 
in 192 slots. Each slot contains eighteen series wires insulated from 
each other by mica sheets .1 in. thick. The winding is hand-wound, 
and the wires have a diameter of 4 mm. The rotor of the motor has 





FIG. 3.—GENERAL VIEW OF MACHINE, 


a short-circuited winding laid in 320 semi-open slots. Each slot con- 
tains two spool halves. Each spool forms a closed winding, and con- 


sists of three parallel copper strips 8 x 2.5 mm. cross-section. It is 


noteworthy that the motors have an air-gap of 2.5 mm., though cos ¢ 
attains a maximum of 0.94. 5 
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Drying Out High-Tension Transformers. 


To the March issue of the Electrical Club Journal Mr. J. S. Peck 
contributes an article on “Methods of Drying out High-Tension 
Transformers.” Three methods are described, namely, by the use 
of internal heat, external heat and internal and external heat com- 
bined. In applying the first-mentioned method, the transformer 
should be placed, if possible, in its case, though this is not essential, 
as it may be left in its shipping case or even placed on the floor of 
a dry room. If dried out in a case the cover should be removed to 
give free circulation of air. The low-tension winding should be 
short-circuited, and a sufficient voltage impressed on the high-tension 
winding to circulate the desired current through the coils. For large 
transformers (250 to 500 kw), approximately one-fifth normal full 
load current will be sufficient to raise and maintain the coils at the 
desired temperature, viz.: approximately go°®° C. (194° F.). For 
small transformers a somewhat larger current will be required. For 
circulating this current through the windings, from I per cent. to 2 
per cent. of the normal high-tension voltage at normal frequency 
will be required; thus, for a 10,000-volt transformer from 100 to 
200 volts is necessary. For controlling the current a rheostat may be 
placed in series with the high-tension winding. 

In applying the external heat method, the transformer should be 
placed in a wooden box, the packing case answering the purpose 
very well. An opening should be made near the bottom and another 
at the top of the box to permit a circulation of air and also to serve 
as a means of controlling the temperature of the air inside the box. 
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The heat may be applied by circulating current through resistances, 
the iron grid form is frequently most suitable, placed at the bottom 
of the box. It should be applied at such a rate that the transformer 
coils will be maintained at approximately 90° C. (194° F.). Care 
should be taken to protect .the transformer from direct radiation from 
the heaters. Care must also be taken to see that there is no inflam- 
mable material near the heaters which may catch fire. This method 
of drying out has an advantage over the method outlined in (a) 
in that direct current may be used for heating. 

Instead of placing the heater inside the box containing the trans- 
former, it may be placed outside and the heat carried@nto the box 
through a suitable pipe. Where this plan is used the heat may be 
generated by the direct combustion of gas, coal or wood, but none 
of the products of combustion should be allowed to enter the box 
containing the transformer. Heating by direct combustion is not 
advised except in case where electric current is not available. 

In the internal and external heat methods the transformer should 
be placed in a wooden box as in the above method, and external 
heat applied, while at the same time a small amount of current is 
circulated through the transformer windings. The method of cir- 
culating the current should be the same as given in the first method 
discussed, and the method of applying the external heat the same 
as given in the second method. The current should, of course, be 
considerably less than when no external heat is used, the value being 
determined, to a certain extent, by the amount of external heat ap- 
plied. This method is used occasionally where direct current only 
is available, a certain amount of current being passed through the 
high-tension winding only, as the low-tension winding is ordinarily 
wound for so heavy a current that it cannot be obtained economically 
from a direct-current circuit. 

The length of time the drying-out should be continued will depend 
largely upon the condition in which the transformer is received, 
and unless in very bad shape, a week’s run should be sufficient to 
put the transformer in good condition. In certain cases, however, 
it has been found necessary to continue the run for a somewhat 
longer time. 

It will be found that when the current is first applied and the trans- 
former heats up, the insulation resistance will drop very rapidly, 
until the desired temperature is reached; then, as this temperature 
is maintained constant, the resistance will gradually increase. It 
will also be found that variations from a constant temperature will 
cause wide changes in resistance. Resistance readings should be 
made every few hours and the drying continued until the resistance 
no longer increases, or increases at a very slow rate. 

Certain precautions are to be observed in the work. In order to 
dry out the transformer, it is necessary to maintain it at a tempera- 
ture which approaches the point where fibrous materials deteriorate. 
Great care must, therefore, be observed during the whole period of 
drying out to see that the temperature does not reach a value much 
in excess of 90° C. 

For measuring the temperature of the transformer coils, several 
thermometers should be used. These should be placed well in be- 
tween the coils, near the top of the transformer, and screened from 
air currents, so that they will indicate the maximum temperature of 
the windings. As the temperature will rise quite rapidly at first, 
it is necessary to watch the thermometers carefully to see that the 
maximum allowable temperature is not exceeded. 

As the transformer is soaked with oil, on account of the test which 
it receives in the works, the material is in‘an inflammable condition, 
and while hot it may be ignited very easily Fy a very small arc, or 
from a blaze of any kind. Before beginnin. the drying out, it is 
well to have some chemical extinguisher, or at least a supply of sand, 
at hand, which may be used in case of nec°ssity. In general, it is 
not safe to attempt the drying out of trans-ormers unless constant 
attention can be given to them. 
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Wireless Telegraphy in the Navy. 


The United States Navy Department at Washington has recentls 
made arrangements for the trial of several wireless telegraph sys 
tems between the Brooklyn Navy Yard and the station at Navesink 
Highlands, N. J. The system which produces the best result later 
will be tested between shore stations and ships and between ship and 
ship. The Navy Department continues to receive encouraging re 


ports of wireless telegraphic achievements at sea. 
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New Telepbone Patents. 


RECEIVER HOLDER. 

One has only to see a receiver dangling upon the end of its cord, 
representing the condition of holding the line while leaving the tele- 
phone, to wonder why some auxiliary support for the receiver is 
not provided. H. L. Goodwin, of Kansas City, has thought that 
such an auxiliary should be provided and he has put his thoughts 
into definite form in a receiver holder for which he has obtained 
a patent. This holder is bent up out of wire having a U-shaped form 
at one end into which the receiver maybe slipped. The other end 
is given various shapes, according to the type of telephone instru- 
Clamping for all types results, 
The only objection 


ment upon which it is to clamp. 
however, from the natural spring of the wire. 
that can be advanced against such a support is that a receiver left 
upon it in error, resulting in the “hold-up” of the line, is much more 
likely to attract attention when swinging about at the end of a cord 
than when placed upon a support. 

ANTISEPTIC MOUTHPIECE. 

A new development in the antiseptic mouthpiece line is a joint 
invention of Messrs. W. M. English and A. H. Ten Broeck, of San 
Francisco, recently patented. This consists of a metal bell piece 
from one side of which an antiseptic-containing receptacle projects. 
The wall of the bell piece contains many fine perforations leading 
into the receptacle. Access to the receptacle for the insertion of 
antiseptic may be made in any one of various evident ways, for 
example, by making the bottom removable. 

REPEATING APPARATUS. 

S. Kitsee, of Philadelphia, has produced a most odd-looking re- 
peater. It consists essentially of a galvanometer, the motions of 
whose needle is mechanically transferred to a pair of microphonic 
contacts. The galvanometer coil is, of cotirse, included in the in- 
coming circuit, and we are told that its resistance must be adjusted 
to suit the particular line in use. The needle of the galvanometer 
is compound, consisting of three independent needles upon the same 
spindle, their magnetic axes varying in direction by approximately 
15°. The spindle is mounted in jeweled bearings. It carries not only 
the needles, but a long, horizontal arm, each end of which is bent 
downward. These ends carry conducting points which dip into 
small vessels containing dilute sulphuric acid. The variation of 
resistance of the primary of the repeating circuit results from the 
variation of the distance in the acid between the conducting point 
of the moving arm and a contact point in the bottom of the vessel. 
It would certainly seem impossible to proportion such an apparatus 
that the moving system might come anywhere near synchronizing 
with complex rapidly changing voice currents. 

ANTISEPTIC MOUTHPIECES. 

Things seem to be running in pairs in this patent issue and it is 
therefore not surprising to find two patents for antiseptic mouth- 
pieces. One of these describes an apparatus commonplace enough, 
being merely a special form of perforated metallic mouthpiece lining 
with a space for antiseptic cotton or similar material between it 
and the mouthpiece proper. This is the combined invention of W. 
M. English and A. H. Ten Broeck, of San Francisco. 

The second is entirely different, being built on the barbed-wire 
fence principle in that the ordinary mouthpiece is provided with a 
crown of round-headed pins so distributed that one cannot get his 
lips in contact with the transmitter. Its utility is certainly ques- 
tionable from at least two points of view. In the first place, good 
transmission demands that the lips approach the mouthpiece closely, 
and secondly the metal crown should apparently be almost as good 
a receptacle of infection as such part of the hard rubber mouthpiece 
as one is kgable to bring his lips in contact with. Mr. J. Blum, of 
Baltimore, has patented this latter device. 
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Plan to Merge Long-Distance Telephone Lines in 
Central States. 


An important meeting was held at Indianapolis, Ind., on March 19 
and attended by a number of the most prominent telephone men 
in the Central States. 
mulate plans and discuss means of effecting 
independent long-distance telephone companies operating in Western 


The purpose of the meeting was to for- 
a consolidation of all 


Pennsylvania, Ohio, Indiana, Illinois, Kentucky and Missouri, thus 
forming a chain of lines from Philadelphia, Cleveland, Indianapolis 
to Louisville and St. Louis. The United States Long-Distance Tele 
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phone Company, over whose lines the traffic of numerous indepen- 
dent telephone companies is now carried on, is said to be backing 
the enterprise, although the idea was originally conceived by S. P. 
Sheerin, of Indianapolis. In addition to the above named com- 
pany the following are interested in the merger: The Pittsburg and 
Allegheny Telephone Company, the Cuyahoga Telephone Company, 
of Cleveland; the Citizens’ Telephone Company, of Columbus, Ohio ; 
the New Long-Distance Telephone Company of Indiana; the newly 
organized Indianapolis Telephone Company; the United Telephone 
Company of Bluffton, Ind. (covering the oil belt), and the Kinloch 
Telephone Company, of St. Louis. It is understood that an ar- 
rangement was agreed upon between the various companies repre- 
sented whereby they will use each other’s line for long-distance 
service in other States, and that where necessary short connecting 
lines will be built, so that coOperative service may be put into effect. 
The following prominent telephone men attended the meeting: J. C. 
Splain, of Pittsburg; Max Reber, J. B. Hoge and F. S. Dickson, 
of Cleveland; James E. Brailey, Jr., of Toledo; C. M. Foster, C. H. 
Ledlie, Breckinridge Jones, W. D. Orthwein, W. F. Nolker, Philip 
Stock, J. I. Drummond, Philip Scanlon, H. L. Reber, W. H. Bassett, 
E. B. Denison, W. R. McCanne and W. D. Pitman, of St. Louis; 
J. D. Powers, J. A. Armstrong, M. R. Telu and M. Brailey, of Louis- 
ville; Hugh Dougherty, of Bluffton, Ind.; C. S. Ramsey, of Craw- 
fordsville, Ind.; S. P. Sheerin, H. B. Sales and H. B. Gates, of 
Indianapolis. After the meeting the officials of the New Long- 
Distance Telephone Company, of Indianapolis, gave an elaborate din- 
ner to the visitors, at the Columbia Club. 





Electricity Versus Steam. 


A discussion as to the relative merits of steam and electricity took 
place recently at Public School No. 5, New York City, when it was 
voted that steam was now in second place. The case for electricity 
was brilliantly and cogently presented by Master Gainer, whose 
clinching arguments we quote from the daily papers, as follows: 

“Electricity is better than steam, for gas hurts the eyes, and then 
besides, the coal trust is against steam. Steamships can be propelled 
by electric motors, without smoke, so can trains, as was showed by 
the race the other day in the papers, when an electric car beat the 
Empire State Express. If there was not sich a thing as steam there 
wouldn’t a been that awful cave-in down town, when 25 live men 
were killed. There’s lots of other sich things I could quote if they 
was time. Electricity cures people that are nervous and sick people, 
What does 


too, and there is electric fans in all theatres in summer. 
steam do but boil?” 





CURRENT NEWS AND NOTES. 


HIGH-TENSION MEETING IN CHICAGO.—The Chicago 
branch of the American Institute of Electrical Engineers will hold its 
meeting for the discussion of high-tension transmission on March 29 
at 1741 Monadnock Block at 8 P.M., as usual. 

WIRELESS TELEGRAPHY IN THE WAR.—One of the Port 
Arthur dispatches says: “The wireless telegraph station opposite 
the light house has failed to work, its instruments having been dis- 
turbed by currents sent out by the Japanese ships equipped with the 
wireless system.” 


QUICK CABLING.—A remarkable piece of quick cabling -was 
done a few days ago between Melbourne, Australia, and London, 
England, a distance of some 17,000 miles. The result of a cricket 
match was transmitted by the British Pacific Cable, Canadian Pacific 
Telegraphs and the Commercial Atlantic Cable in two and one-half 
minutes. This is without doubt a record time. The message was 
relayed nine times. 

MAGNETIC CLUB DINNER. 
given by the Magnetic Club, of New York, to the officials of the New 
York Telephone Company and the New York & New Jersey Tele 
The dinner will be held about April 21 and a large 
The idea of this dinner 


A complimentary dinner will be 


phone Company. 
attendance of telephone men is expected. 
is to afford an opportunity for telephone and telegraph men to meet 
and become better acquainted with one another 
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IMPROVEMENTS IN DELIVERY OF TELEGRAMS.—The 
Postal Telegraph-Cable Company has adopted a new form of message 
blank and delivery envelope. The envelope is of the kind having 
an opening, technically called a “window,” cut out of the front sur- 
face, a transparent oiled paper filling the space. The message blank 
is so folded that the address thereon will come in front of the 
“window” when the message is enclosed in the envelope. This inno- 
vation obviates the liability of error in rewriting the address on the 
envelope in the old way, and saves much time in handling. The 
Postal Company has always been quick to adopt new ideas tending to 
facilitate the handling of its business. 


GERMAN TROLLEYS.—Mr. F. H. Mason, United States Con- 
sul-General at Berlin, writes: “Most, though not all, of the city 
lines are the property of one incorporated company, the Grosse 
Berliner Strassenbahn-Gesellschaft, which carried last year the im- 
posing contingent of 316,000,000 passengers, an increase of 18,000,- 
000 over the traffic of the previous year. For this service it received 
as fares 28,903,833 marks ($6,879,722), an average—including com- 
mutation and all other tickets—of 2.17 cents per fare. Within the 
city limits of Berlin the uniform fare for any distance is 10 pfennigs 
(2.5 cents), but there are no transfer tickets and the same fare must 
be paid on each line traversed by the passenger. Tickets from the 
central portions of the city to the outlying suburbs cost 2.5, 4 and 5 
cents, according to distance, but all these are subject to slight re- 
ductions for commutation tickets. The importance of the Grosse 
Berliner as a factor in the transportation system of the city may he 
inferred from the fact that out of a total city and suburban popula- 
tion of 2,500,000 souls its lines carry an average of 865,000 passengers 
per day. The electric elevated and underground railway carried 
29,473,355 passengers, for which the company received as fares 
3,557,785 marks (846,752), or an average of 3 cents for each person. 
The heaviest traffic of the year was during the month of December, 
when 2,870,653 persons were carried; next came March, with 2,700,- 
000; and last, July, with 2,093,000 passengers.” 





LETTERS TO THE EDITORS. 





What Constitutes Invention. 





To the Editors of Electrical World and Engineer: 

Sirs :—I am interested in your editorial in the issue of March 19 on 
invention vs. engineering development. No one regrets more than 
patent lawyers the issue of unnecessary and trivial letters patent for 
invention; nevertheless I think your editorial is somewhat severe on 
the Patent Office, and on those who apply for what they regard as 
inventions. 

The federal judges have always declined to define in advance what 
is invention, saying that each case must stand upon its own cir- 
cumstances. You will doubtless pardon my saying that ex cathedra 
definition is no more to be looked for from an editor of a technical 
journal than from the courts; and I venture to say that it will be no 
more successful as a test, if made. It should be borne in mind that 
from 50 to 60 per cent. of the letters patent litigated are declared in- 
valid for one reason or another; this certainly seems “drastic” 
enough without recommending that the courts go into legislation. 
They are sufficiently inclined that way now to suit most lawyers. 

An intesesting side light is thrown on your editorial by the next 
but one on “High Tension Insulation,” as follows: 


“At pressures of 50,000 volts * * * * * * the insulation 
of the transformer leads becomes a problem even tougher than the 
insulation of the line * * * * * * Of insulating compounds 
having good mechanical properties and able to withstand moderate 
voltages, there are many; but when it comes to dealing with many 
thousand volts, the number dwindles to evanescence. * * * * * 
In the region of pressures where coronal discharge is prominent, 
the situation is greatly complicated and insulation is a formidable 


° ”” 
question, 


Yet insulation has been applied to conductors for certainly a hun- 
dred years, and it seems that current engineering development has 
not been sufficient. Just here some of us feel that invention is nec- 
essary, in this old and well-ploughed field; and that when Mr. 
Moody or some other transformer engineer devises a solution which 
proves in practice a thoroughly good one, good enough to become 
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the best practice in the art, and to stand the test of time, he would 
be entitled to letters patent. 

The editorial seems to me to fail to distinguish scientific investiga- 
tion and invention; and to omit the qualification of the statute which 
grants letters patent for what is “new and useful.” 

If it simply confined its criticism to the granting of letters patent 
for so-called inventions which are not useful;.or to the leniency 
shown to those who make random sketches subsequently swelled out 
by the arts of the patent solicitor to dominate the ideas of those 
who apply the underlying physical conception to some useful work, 
perhaps we could all agree with it. 


New York Ciry. T. J. JoHNSTON. 
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The Foucault Pendulum Experiments. 





To the Editors of Electrical World and Engineer: 

Sirs :—I have read with much interest the editorial in your issue 
of January 30 on the Foucault pendulum, and Mr. E. K. Adams’ 
article suggesting means for reinforcing its action. These means, 
though very ingenious, do not appear to be entirely practicable. For 
purposes of instruction and for most any purpose to which this in- 
teresting pendulum can be put, a bob of soft iron would seem to 
do as well as any other metal and answer the same purpose as the 
inside coil which is suggested. It would also be easily possible to 
design a mechanism magnetically sensitive to the presence of the 
iron bob over the central coil, whereby the switching on and off of 
the electric current would be done automatically. 

But it is also possible to restore the pendulum energy by mechan- 
ical means without thereby disturbing its plane of vibration. Force 
may be applied vertically at the point of suspension by gently and 
regularly lowering that point a short distance during the inward 
and correspondingly raising it during the outward motion of the 
pendulum, in which case the amplitude of vibration will be pre- 
served. A suitable clockwork might regulate this operation. To 
regulate it by the pendulum itself I can think of no other means 
than the one above referred to, unless it be through the closing of an 
electric circuit by the point of the pendulum dipping into mercury 
when passing the center. 

May I presume to make a suggestion? Would it not be a good 
idea to have a Foucault pendulum, equipped for continuous motion, 
at the St. Louis World’s Fair? Such an exhibition undoubtedly 
would be an attractive feature of the Exposition. 


Cuicaco, ILL. S. TIDEMAN. 





Individual Motor Drive. 





To the Editors of Electrical World and Engineer: 

Stirs :—In your issue of March 12 there appears a letter from Mr. 
H. H. Cutler, of Milwaukee, criticizing my article on “Individual 
Motor Drive” in the February number of Cassier’s Magazine and 
abstracted in your issue of February 20. Mr. Cutler takes exception 
to the rules that I have laid down for the determination of the size 
of motors for any given application, and, according to different 
methods of speed control used. He attempts to elucidate in a few 
words the causes that produce sparking in a motor with a weakened 
field. The elucidation is more or less lucid, depending upon the point 
of view, but any engineer who has had any considerable experience 
in the design of direct-current motors would probably consider that 
he has left a good deal unsaid, and has said a good deal that perhaps 
bears on the subject, but to a very insignificant degree. However, 
it is not important to the subject in hand to know just exactly what 
the innermost workings are that produce the result. It is sufficient 
to know that the results of operating a direct-current motor with its 
magnetic field considerably weakened, tend to make it spark; and it 
is a fact that motors operated under this condition do spark to a 
greater or less degree, depending upon the comparative load put 
upon them. 

Mr. Cutler has substituted for the rules that I have laid down an- 
other set of rules. I quote the third rule as follows: “The horse- 
power capacity under variable field strength will remain constant.” 
It would seem that it needs no argument to prove that this rule is 
not a rule at all. We have only to refer to another part of Mr. 
Cutler’s letter to see that he does not believe it himself. He says: 
“Tt is certainly true of a great many makes of motors now on the 
market that they will actually develop the same horse-power at 
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double their normal speed with weakened field, but most of them 
will spark badly at the commutator on the higher speeds when trans- 
mitting their rated horse-power, simply because they were designed 
to run at a constant speed.” This quotation proves that a great many 
motors of the best makes have, as they should have, a certain ‘margin 
under normal operation. 

He states that it is only necessary to order motors specially wound 
in order to produce these phenomenal results. He lays considerable 
stress on a quotation which he received for a motor that would de- 
velop 5 hp at 300 r.p.m. with full field, and 5 hp at 1,200 r.p.m. with 
weakened field, without undue sparking at the commutator. This 
motor as normally considered was a 15-hp motor at goo r.p.m. I 
have no doubt at all that he received such a quotation, as there are 
numerous instances in which such quotations have been made and in 
which such motors have been furnished; but in every case the result 
has been the same. 

A great many designers of direct-current motors have attempted 
to hypnotize the motors in order to cause them to produce these re- 
sults. It is not a question of who builds the motor, as Mr. Cutler 
suggests, because all motors will perform exactly the same if they 
are built with the same margins. Mr. Cutler seems to lay great 
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Pulsations of the Direct Current of Synchronous Converters.— 
ELSAESSER.—An article illustrated by diagrams in which the author 
investigates by analytical methods why the direct current taken 
from a rotary converter is pulsating. He endeavors to show that 
the main reason of the pulsations is the superposition of the ohmic 
voltage drop for direct current and alternating current in the arma- 
ture conductors. His main conclusions are as follows: Every single- 
armature converter with only one armature winding for direct cur- 
rent and alternating current produces a pulsating em.f. on the 
direct-current side, the cause being the superposition of the ohmic 
voltage drops of the direct-current and alternating-current sides. 
Compared with this, other reasons of the pulsations are of secondary 
importance only. The frequency of the alternating voltage which 
is superposed to the direct-current voltage is twice, three times, 
six times the frequency of the supplied alternating current for single- 
phase, three-phase and six-phase converters, respectively. The 
amplitude of the pulsations depends upon the load and upon the 
pole shape of the converter. With an open direct-current circuit 
(that is, with no load), there is always a pulsating increase of 
voltage. The period of pulsation is equal to that of the loaded con- 
verter. For the single-phase converter this increase of voltage 
varies between zero and a value approximately equal to the voltage 
drop of the direct-current machine. With polyphase converters 
this increase of voltage is always greater than zero, but smaller 
than the voltage drop of a direct-current machine. It is, there- 
fore, incorrect to determine the e.m.f. of the converter from the 
voltage at the terminals with open direct-current circuit. The super- 
position of the ohmic voltage drop of the direct and alternating- 
current sides also manifests itself on the alternating-current side 
and produces not only a distortion of the voltage curve, but also 
a considerable decrease of the ohmic drop of voltage. The distor- 
tion is small in the single-phase converter, but becomes greater with 
the increase of the number of phases. A phase difference between 
current and e.m.f. on the alternating-current side is generally of 
no great influence upon the phenomena upon the direct-current side, 
but manifests itself considerably on the alternating-current side.— 
Elek. Zeit., March 3. 





REFERENCES. 


Circular Diagram of Induction Motors Above Synchronism.— 
MUtiter.—A mathematical article illustrated by diagrams. If the 
rotor of an induction motor is operated above synchronism, it re- 
turns current to the supply mains. The author shows that the 
well-known (Heyland-Behrend) circular diagram, if applied to the 
operation above synchronism, gives wrong results. His calculations 
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stress on what he says the builders will guarantee to do, but he does 
not state any instances in which these guarantees have been fulfilled, 
nor does he state how a motor shall be designed, especially in order 
to meet these requirements. He does not make this statement, for 
the simple reason that it is not possible. 

The writer knows from a long and bitter experience in the indi- 
vidual application of motors that these rules as given by Mr. Cutler 
cannot be maintained in practice. If rule three, as laid down by 
Mr. Cutler, could only be proven true, it would be a great boom in 
the individual application of motors, and not only in the individual 
application of motors to machinery, but to motors in general, as it 
would be perfectly possible to construct a motor for general pur- 
poses at a considerably less expense than is ordinarily involved; for 
this rule simply states that the amount of magnetic flux in the field 
of a motor is unimportant, and can be made anything, as it is only 
necessary to have some flux and as many conductors on the armature 
as will give the desired speed. 

It does not seem necessary to criticize the other rules laid down 
by Mr. Cutler, as they are all based on this assumption, with the 
exception of the ones which refer exclusively to variable voltage. 

CINCINNATI, OHIO. W. Cooper. 
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are made by Steinmetz’s symbolic method and show, for instance, 
that in the non-synchronous motor the current is always lagging 
in phase behind the e.m.f., while in the generator it may be leading 
under certain circumstances. 
100 per cent. (i. e., with the motor at rest) is generally much smaller 
than at the slip—1oo per cent.—Elek. Zeit., March 3. 
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Alternators in Parallel—Bou.te.—The first part of what seems 
to be a very long paper giving a summary of the whole subject. 
While in the parallel connection of direct-current machines it is 
only necessary to have equal e.m.f., in alternators it is necessary to 
have equal e.m.f’s, equal periodicity and phase equality. These differ- 
ent requirements are discussed with the aid of diagrams and the 
action of the “synchronous force” is dealt with. The paper is to 
be continued.—Lond. Elec., March 4. 

High-Voltage, Direct-Current Dynamo.—A note on a direct-cur- 
rent machine built by the Company of Electrical Industry in Geneva 
(Thury) for experimental work in a technical college. It gives 
one ampere at 2,000 volts when running at 600 to 700 r.p.m. The 
commutator has 96 segments, condensers being connected in par- 
allel to the armature coils, in order to avoid sparks. The exciting 
current is furnished by a small 110-volt exciter.—Zeit. f. Elek. 
(Vienna), March 6. 


LIGHTS AND LIGHTING. 


Mercury Vapor Lamp.—An article in which it is claimed that on 
account of the peculiar light of the mercury vapor lamp it is suit- 
able only for purposes in which the distinction of colors is not im- 
portant; it is, therefore, especially suitable for photography without 
colors, etc. The old Arons lamp is distinguished from the Cooper 
Hewitt lamp since the former had no automatic lighting arrange- 
ment and had to be started in a somewhat complicated way. Arons 
stated in a recent lecture that if in his lamp the arc has a length of 
750 mm., the lamp consumes a voltage of 15, and that if the length 
of the arc is increased, the voltage also increases by 6 to 7 volts for 
each 100 mm. He mentions the peculiar fact that in his lamp, con- 
sisting of a reverse U tube, with mercury in both vertical tubes, 
the mercury evaporates from the anode over to the cathode, until 
the one vertical arm of the tube is filled with mercury, which is 
This produces a stationary condition 
February 15. 


thus made to flow over. 
without disturbing the light—Elek. Neu. Anz., 


REFERENCE. 


Long Life of Carbon Incandescent Lamps.—A note on some car- 
bon incandescent lamps which had a life of 14,000, 21,800 and 17,000 
In the second lamp the candle-power had, however, 
While this 


active hours. 
decreased from 32 to 9 and in the third from 25 to 5. 
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long life of carbon filaments may be remarkable, it is not economical 
to use lamps for such a long while.—Elek. Neu. Anz., February 15. 


POWER. 


Swiss Water Power Plant.—CotitiscHonn.—The conclusion of 
the long illustrated description of the Kubel water power plant. The 
power house contains four turbine-driven generators, each of 500 
hp, two turbo-driven generators, each of 1,000 hp, and one steam 
dynamo of 1,000 hp. The generators have a stationary armature 
and a revolving field system and produce directly a voltage of 10,100. 
To protect the switchboard attendants against any accidents from 
the high voltage, the following method is made use of. All in- 
struments, phase indicators, etc., are connected to a few coils sep- 
arated from the other windings of the machine, and the voltage. 
thereby lost, is regained by a transformer which is primarily con- 
nected to the measuring coils and secondarily to the armature wind- 
ing. If the ratio of transformation of this transformer is one to 
one, the primary and secondary currents are equal, so that the cur- 
rent measured by the instruments is equal to that of the machine. 
The e.m.f. measured at the instruments is to be multiplied with the 
ratio of the number of coils of the armature to that of the separated 
coils; the voltmeters are, of course, calibrated so that they give 
at once the voltage of the machine. A map is added which shows 
the distribution of power from the station. There are two main 
lines from which go off several branches; the most distant point 
is at a distance of about 23 km. from the plant. There are about 
goo consumers of lighting current with a consumption equivalent 
to 17,000 lamps of 56 watts. There are connected to the plant 47 
motors with 1,602 hp capacity, while 126 kw are used for 242 heating 
apparatus. In order to encourage consumers to use current for 
power purposes, four different tariffs have been devised to suit 
every possible customer.—Elek. Zeit., March 3. 


Electric Power in Ship Yards—Brown.—An illustrated article 
on electric power in British ship yards, with special references to 
the northeast coast. From figures supplied by a shipbuilding firm 
which adopted electric driving in its early stages, he gives a com- 
parison of the cost of power per “pound of wages paid” in the years 
1894 and 1901; that is to say, before and after the use of electricity. 
In 1894 the cost for coal, gas and labor for driving the engines 
scattered around the yard was 8.66 pence per “pound of wages 
paid,” and in 1901 the cost of coal, labor and other incidentals for 
producing the power electrically, was 4.88 pence per “pound of 
wages paid,” or, in other words, the wages paid in Ig0I were prac- 
tically double those paid in 1894, and the cost for power was the 
same, and this in spite of a very great increase in the number and 
size of the machine tools employed, which, in the year in question, 
practically amounted in 1901 to six times what were in use in 1894. 
There are three systems in use; in the older ones 125 volts direct 
current is employed, in later ones 220 or 250 volts direct current, 
and some of the very latest installations employ three-phase cur- 
rents at 400 to 440 volts. There is some advantage in the use of 
three-phase currents over the direct-current system, especially if 
a higher pressure than 250 volts be required, in view of the difficulty 
of lighting the offices from a two-wire, direct-current system at a 
higher pressure than 250 volts; but on the score of simplicity there 
does not seem to be any advantage on one side or the other, and 
though the question of maintenance naturally arises, as far as could 
be gathered from works with direct-current systems in use from 
8 to 9 years, only a small amount of attention is required to the 
commutators and. brushes. The principal repairs in both direct and 
alternating-current systems are in connection with the starting sys- 
tems and regulating apparatus. The afitthor describes several in- 
stallations and the equipment of various machine tools.—Cassier’s 


Mag., March. 


Engine Tests and the Effect of Superheating.—Morcom.—A paper 
on the equipment of an engine test house, as used by manufacturers 
for their own purposes, as well as to demonstrate guarantees, so as 
to avoid the inconvenience to a station engineer of having his station 
turned into an experimental apartment. A plant for testing com- 
bined sets for electricity stations is described, the general routine 
of such tests is given and special notes are added on temperature 
instruments and apparatus used, 
Concerning the 


tests, exhaust, brake tests, the 
switchboards, and the benefit due to superheating. 
latter point he says that on an engine properly designed to run 
under superheated steam conditions full advantage is taken of the 
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improved economy with but little extra trouble in running. It is 
only in using superheat on an engine quite unsuited for the purpose 
that troubles are experienced. .The point has sometimes been 
raised, that as clearance for expansion must be allowed in the pis- 
tons and valves on an engine designed for superheat, so if the super- 
heat fall the engine will be very extravagant of fuel. Experiments 
have been made which prove that this is a mistaken notion. An engine 
designed to run with 250° superheat has been tested with dry steam 
at saturation temperature and the result shows that with these valves 
and pistons the engine is only 2.1 per cent. less economical than when 
fitted with valves as pistons designed for ordinary conditions. With 
a three-cylinder triple engine of 200-kw capacity, the steam con- 
sumption in pounds per hp-hour was determined as function of the 
degrees of superheat, and it was found that the percentage of im- 
provement for any given rise in temperature is approximately the 
same at full and half loads. The gain due to 200° of superheat 
was found to be 41 per cent. The actual gain due to superheat is, 
of course, less than this, as extra lubrication and increased fuel 
consumption are required. The increased cost of oil for cylinder 
lubrication amounts to about 0.08 cent per 100 hp-hour, and is, 
therefore, a very small item. Fuel consumption trials run on a 
522-hp triple-expansion engine with 160 pounds pressure and 26-in. 
vacuum gave the following figures: Fuel per hour with saturated 
steam, 1,193 pounds; in boilers with superheat, 833 pounds; in super- 
heater to give a temperature of 600°, 173 pounds. Accordingly, the 
gain in fuel is 19 per cent. The fuel was slack of poor evaporative 
value. The superheater was very lightly loaded, and the lagging 
of the steam pipe was not so good as it might have been. Allowing 
for these points, it seems that a saving of, say, 25 per cent. might 
be expected by superheating to 600°. Another interesting trial taken 
on a 120-hp compound engine at 450 r.p.m. was on the influence of 
forced lubrication on the indicated horse-power at light loads. The 
engine was run free, and friction cards taken with oil pressure of 
30 pounds, 5 pounds and o pound. The horse-powers in each case 
were 2.128, 2.409 and 3.333, respectively. This is interesting as 
showing that a great increase in oil pressure will not bring a cor- 
respondingly big advantage.—Lond. Elec., March 4. 
REFERENCES. 

Earth Return in Direct-Current, High-Tension Transmission Sys- 
tems.—An illustrated note stating that Thury made some years ago 
experiments in order to use the earth as return in his well-known 
direct-current series system. If in such a system the earth is used 
as return, 15 per cent. of copper weight is saved for the same per- 
centage loss, or, if the same copper is used, the losses are reduced 
to one-quarter of their original value. The resistance of the earth 
is negligibly small for industrial currents. Only the contact resist- 
ances are to be taken into consideration; by proper arrangements 
they may be reduced at will (for instance, to one ohm). Recently 
Thury has suggested an arrangement in which the earth is used as 
the neutral wire in a high-tension, direct-current, three-wire system. 
—Zeit. f. Elek. (Vienna), March 6. 

Labor Saving by Power Applications —The whole number con- 
tains profusely-illustrated articles on this subject. Hunt writes on 
the world’s great labor-savers and labor-servers from James Watt 
to George Westinghouse; Rose on the rise of labor through labor- 
saving machinery; Sweet on the prime-mover and its influence on 
the world’s progress; Waitt on labor-saving devices as the basis of 
the railway’s growth; Baxter on hydraulic appliances in the engi- 
neering industries; Moldenke on labor-saving machinery in foun- 
dry operations; Robertson on the development of power-driven ma- 
chinery in mines; Bolton on mechanical auxiliaries to the economy 
of the fire room, and L. Bell on the relation of electrical inven- 
Eng. Mag., March. 

Steam Turbine.—Porte.—An illustrated paper read before the 
Dublin Section of the Brit. Inst. Elec. Eng. describes the construc- 
tion and operation of the De Laval steam turbine—Lond. Elec., 





tions to human activity. 


March 4. 
TRACTION. 


Swiss Railway.—The conclusion of the long and well-illustrated 
article on the electric railway between Freiburg, Morat and Anet. 
The third rail is used along the line, except at street crossings and 
The third rail is placed alternately at the left 
There are, of course, two 
The two sub-sta- 


in railroad stations. 
side and at the right side of the track. 
sliding contacts on the train, one on each side. 
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tions supply the third rail by an underground cable, the road being 
divided into three sections which may be supplied with current or 
disconnected at will from one or the other station. The equipment 
of the cars is described in detail.—L’Eclairage Elec., March 5. 


Single-Phase Traction.—E1cuBerGc.—The conclusion of his paper 
on single-phase railroads. The author gives several diagrams in 
comparing the behavior of two 600-volt, direct-current motors with 
that to two 6,000-volt, single-phase motors, based on the experi- 
mental runs with the Winter-Eichberg motor near Berlin. He con- 
cludes that the single-phase motor is able to fulfill the most rigid 
requirements of traction.—Zeit. f. Elek. (Vienna), March 6. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Voltage Regulation in Alternating-Current Systems.—MEYER.— 
The conclusion of his paper, the first parts of which have already 
been abstracted in the Digest. He discusses automatic voltage reg- 
ulation and compounding. The first method dealt with is by means 
of mechanical influence on an exciter rheostat, which is shown in 





Fig. 1. A represents the alternator, N the exciter, R is the rheostat 
in the exciter field. Its handle is worked by means of a worm gear- 
ing from a magnetic clutch, AK, which is controlled by the relay, L. 
The latter device is shown as a solenoid acting against a spring. 
In accordance with a lower or higher supply voltage either the 
spring or the solenoid will be more powerful, thereby closing the 
energizing circuit of M, or M,, thus increasing or reducing the 
resistance, R. By adding a second coil, L,, wound in opposition to 
L,, and controlled from the secondary of a current transformer, ’ 
the primary of which is in series with one of the main lines, over- 
compounding with increasing current can be obtained. This scheme 
has been successfully used in a number of plants where the nature 
of the load introduces only very gradual changes in load. For all 
other purposes it is not recommended, since the time lag between 
action and reaction is too much to allow a satisfactory regulation of 
A second method is the use of a pulsating excitation 
in the exciter field. The device of Tirril, of the General Electric 
Company in America, belongs to this same the 
control of voltage is obtained by rapidly opening and closing a 
shunt circuit across the exciter field rheostat, thus giving the ex- 
citing current of the exciter a more or less pulsating character. The 
frequency of the make and break of this circuit is controlled by the 
voltage and, if desired, also by the current of the generator, and 
varies from about I to 20 per second. The apparatus is described 
in detail. It is well known in this country since more than 100 of 
these regulators have been installed here within the last 18 months. 
A third class of regulation is by means of influence on the armature 
The compensated generator of the General 


the voltage. 


class. In the 


reaction of the exciter. 
Electric Company, of this country, of which about 3,000 kw are in 
successful use in sizes from 50 to 500 kw, belongs to this class, as 
also does the compound generator with special exciter of Le Blanc, 
which was exhibited at the Paris Exposition. However, the com- 
plications inherent to the arrangement of the latter have apparently 
prevented its commercial introduction. The fourth method discussed 
by the author is compounding by means of rectified or low periodicity 
alternating currents. Older arrangements of the General Electric 


ELECTRICAL ._WORLD anp 


ENGINEER. 615 


Company and the Westinghouse Company and Ganz & Co. belong 
to this class. These alternators are provided with a commutator 
and a series winding on the field in a manner similar to compound- 
wound, direct-current generators. The new arrangements of Latour 


and Heyland also belong to this class.—Lond. Elec., March 4. 

Water Resistance-—Morcon.—In a paper on the equipment of an 
engine test house the author says that after considerable trouble 
and expense in connection with wire resistances both in wooden 
and iron frames, the following form of water resistance for taking 
The poles are of iron, arranged in wooden 


up the load was devised: 
continually 


tanks. Water from a_ neighboring 
through the tanks by a bye-pass on the condenser circulating pump, 
The poles are connected to a load-ad- 


canal is passed 
and flows out over a weir. 
justing switchboard, and can be coupled into the load in many com- 
binations. Three tanks are used for different ranges of voltages, 
and these ranges are further divided by adjustments of the outflow 
from the tank. Specially subdivided tanks are used for polyphase 
work. The first experience when using a water resistance was 
not very satisfactory. The apparatus consisted of an iron tank about 
3 ft. wide and 6 ft. long, with two large iron plates for the elec 
trodes. This tank did not last very long, for the current, as well 
as passing from plate to plate, found a shorter passage by way of 
the sides and bottom of the tank. An improvement of this arrange 
ment was a large wooden tank 4 ft. wide by 10 ft. long and about 
Into this were fitted four hollow cone-shaped castings, 
Inside each of these cones was a smaller one, 
The 
outer cone was coupled to one terminal of the dynamo on test, and 
Load could 


4 ft. deep. 
large and upwards. 
suspended from above on a screwed spindle and hand wheel. 


the inner through a flexible lead to the other terminal. 
then be varied by raising or lowering the inner cone on the screwed 
spindle. It was necessary to keep the water level a little higher than 
the top edge of the outer cone, so that the heated water in the space 
‘en the cones might rise naturally and flow away. This ar- 
rangement gave very satisfactory results; in fact, some cones are 
still in use which were fitted about 18 months ago. For higher 
voltages it was proposed to use a metal rod dipping into the water 
at the center of the cone, but the conducting area of water to the 
outer cone was too large and the length of water resistance too 
small for many machines. Accordingly, a wooden trough of small 
cross-section and great length was designed for’high-voltage work. 
The use of wooden troughs did away with the need for conical poles, 
and it is now found more useful to substitute iron plates fixed at 
the top to flexible terminals and movable on insulated rollers along 
The load can thus be varied by sliding the plates 
sy using 


wooden runners. 
along so that the cross-section between them is varied. 
a considerable number of smallish plates a very flexible load is 
obtained, and if care be taken with the circulating arrangements a 


very steady load results—Lond. Elec., March 4. 


ELECTRO-PHYSICS AND MAGNETISM. 


Thermoelectricity of Iron and Steel—BeELLoc.—A paper presented 
to the French Association for the Advancement of Science. Con- 
cerning the temperature coefficient of the thermo e.m.f. of steel- 
(comprising the Peltier and Thomson effects) 


couples 
The curves representing 


platinum 
he arrives at the following conclusions: 
the same show a minimum common to all couples near 380°, the 
minimum being 8.75 microvolts. All curves reach a maximum at 
a higher temperature, but the position of this maximum depends 
upon the contents of carbon in the steel; the temperature at which 
the maximum occurs varies between 680 and 820° and the maximum 
Each curve shows afterwards 
above the temperature 


itself between 16 and 20 microvolts. 
another minimum at a temperature about 120 
at which the maximum takes place, and the second minimum differs 
from the maximum of about 4 microvolts.—L’Eclairage Elec., 
March 5. 

Selenium Cells.—Bernpt.—An account of experiments in which 
the author reaches the conclusion that the decrease of resistance of 
a selenium cell, when lighted, cannot be explained by a chemical 
action. He offers the hypothesis that crystalline selenium exists in 
two modifications which are in dynamic equilibrium with one an- 
When the cell is lighted this equilibrium is changed, but in 
If, how- 


other. 
the dark the original condition is gradually brought back. 
ever, the cell is roughly handled, then so much is formed of the 
one modification that a part of it assumes a stable state of equilibrium 
former condition in the dark.—Phys. 


and does not return to the 


Zeit., March 1. 




















































ae heer ARES 


tl cena te 

















616 





Energy of Rontgen Rays.—Wien.—Of all hypotheses on the nature 
of Rontgen rays the author considers as the most plausible one that 
of Wiechert that they represent electromagnetic oscillations of short 
duration, caused by the quick retardation of the negative electrons 
hitting the surface with great speed. On this basis the author cal- 
culates the energy of Rontgen rays, making special assumptions. If 
in a discharge tube 0.001 amp. electricity is transported in the cathode 
rays, this makes 4.1 X 101° electrons per second, and the total energy 
changed into Rontgen rays is 0.000125 watt. Since the radiation of 
a theoretically black body of 100° C. to one of 0° with 1 sq. cm. 
surface is 0.073 watt, the energy of the Réntgen rays is about 500 
times more.—Phys. Zeit., March 1. 

Polarization of Réntgen Rays.—Liesen.—The author had for- 
merly investigated the effect of Rontgen rays upon heavy metals in 
the vacuum. Since Blondlot has found that every Rontgen ray tube 
emits polarized N-rays, Lieben has now investigated whether these 
N-rays have any influence on the effect found in his former work 
and attributed to Roéntgen rays. For this purpose he eliminated the 
N-rays by interposing a layer of water of 3 mm. thickness. This 
acts as a filter, absorbing the N-rays, but allowing the X-rays to pass 
through. He obtained the same results as before, so that his former 
results were not influenced by the N-rays. He found, however, that 
his former observation of the polarization of R6ntgen rays was 
wrong, being due to improper arrangement of his former experi- 
ments.—Phys. Zeit., February 1. 

Electrodeless Ring Currents.—Harpen.—An account of experi- 
ments in which he used an evacuated electrodeless tube, filled with 
mercury vapor, the pressure of the vapor having such a density that 
about 5,000 volts were necessary to obtain a light effect in the tube. 
Some windings of a cable were placed around the tube and the 
oscillating discharges of a condenser of about 0.004 microfarad were 
conducted through them. On the other side of the condenser, which 
was charged with an alternating current of about 35,000 volts, there 
was a mercury air-gap, the other connections being as usual. When 
set into operation the tube showed a strong light effect and the glass 
became heated. In other words, the lamp behaved as though 5 to 6 
amp. direct current were passing through it. He shows, however, 
that any currents directly induced in the mercury vapor are of very 
little importance for the phenomenon which is rather an electro- 
static one, the high e.m.f. due to the impedance of the primary wind- 
ings charging the glass tube on the outside and influencing a charge 
on the inside of the tube. These inside charges afterwards discharge 
through the vapor and cause the lighting. In another article he 
describes an arrangement in which a pure induction effect is pro- 
duced and no static phenomena take place.—Phys. Zeit., February 1. 

REFERENCE. 

N-Rays.—CHARPENTIER.—An account of experiments in which he 
found that the transmission of N-rays can be accomplished not only 
by conducting substances, but also by bad ¢onductors such as glass 
and wood, although to a somewhat smaller extent. He has, in con- 
junction with Blondlot, even succeeded in transmitting the fluor- 
escence across an air-gap between two condenser plates.—Comptes 
Rendus, February 5; abstracted in Lond. Elec., March 4. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Dielectric Constants.—Scuiunpt.—In former investigations of a 
great number of inorganic solvents he had tested the Nernst-Thom- 
son rule, according to which a close parallelism exists between the 
dissociating power of solvents and their dielectric constants. He 
found a number of exceptions to the rule and a number of new 
examples which followed the rule. The solvents studied at that 
time, however, follow the rule in a general way, although the par- 
allelism between the ionizing power and the dielectric constant was 
far from close in several instances. The author has now investi- 
gated the dielectric constants of some halogen compounds of phos- 
phorous, arsenic and antimony. The value for the dielectric con- 
stant for the compound in the solid state is less than the value for 
the liquid and the structure has a great influence on this difference. 
Most of the compounds studied follow the Nernst-Thomson rule.— 
Jour. Phys. Chem., February. 

Storage Battery.—A note on the Lacroix storage battery, made by 
a French company. The wire of the very fine webbed network from 
which the plates are made consists of a special alloy, called pon- 
tinium and consisting of a thousand parts of lead, 15 parts of tin 
and I part of sodium. In spite of the very thin but nevertheless 
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very resistant network of the plate, the active mass is claimed to 
be kept very firmly in it, so that it can drop out.—Elek. Neu. Anz., 
February 15. 





UNITS, MEASUREMENTS AND INSTRUMENTS. 


Electrical Methods of Measuring Temperature.—CALLENDAR.—An 
abstract of a lecture in which he said that the electrical methods for 
measuring temperatures are more accurate, speedy and generally 
convenient than the other methods yet known, and are at the present 
time used almost exclusively in research work. There are two 
kinds of electrical methods, one based on measuring the resistance due 
to the change of temperature and the other on measuring the poten- 
tial difference at the junction of two different metals when it is 
heated. The first method is more accurate, as a rule, than the 
second, especially for low temperatures, and has the further ad- 
vantage of giving readings almost instantaneously. It is also very 
convenient for measuring mean temperatures. The second method, 
using a thermo-couple, is valuable for determining the temperature 
at a particular point. He discussed briefly the methods for deter- 
mining resistances, pointing out the great accuracy of the zero 
methods, and drew special attention to the proper way of connect- 
ing up the very fine platinum resistance wire of the thermometer 
to the resistance box. The proper way to do is to make the con- 
nections so that the current passing through the resistance wire of 
the thermometer also passes through the resistance in the third arm 
of the bridge. The current passing through the wire is thus small, 
and the error due to its heating the wire is reduced to a minimum. 
He described an electrical temperature recorder which may be used 
for various purposes; for instance, for recording the duration and 
intensity of sunshine. It is much more sensitive than the burning- 
glass method, which is generally used for this purpose-—Lond. Elec., 


March 4. 
TELEGRAPHY, TELEPHONY AND SIGNALS. 


Electric Wave Detector —Tissot.—A paper presented to the French 
Association for the Advancement of Science. The author has found 
that the bolometer may be used as a detector of waves over a dis- 
tance of several kilometers. His arrangement, shown in Fig. 2, 
consists essentially of two identical systems of thin platinum wires, 
a, b, c,d and a’, b’, c’, d’, arranged on the branches of the Wheatstone 
bridge, M, N, P, Q. The bridge is brought into equilibrium by 
means of the two coils, S and S’, immersed in the same bath of 
petroleum, and connected together by the sliding contact, K, K’. The 
vertical wire is connected to a, and ¢ is connected to earth. A 
sensible galvanometer is used in G. The author uses one of the 
Thomson (Broca-Carpentier) type, the coil of which has a resist- 
ance equal to that of the other branches of the bridge. The quantity 
measured is the total energy received by the vertical wire. For 
other purposes the author has employed a modification of the Ruther- 
ford-Marconi magnetic detector. Observations are made by a gal- 
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FIGS. 2 AND 3.—ELECTRIC WAVE DETECTOR. 


vanometer, instead of a telephone. The instrument, shown in Fig. 
3, consists essentially of a double detector, each consisting of a 
magnet, C and C’, a primary coil (A and B) with steel wires and a 
secondary coil (a and b). The magnetic, C and C’, are mounted on 
the same axle. The coils, a and b, are connected in opposition to a 
sensible ballistic galvanometer, G, or to an electrodynamometer of 
the Bellati type. The arrangements are so made that there exists 
perfect equilibrium of G during the rotation of the system. This 
equilibrium is destroyed by the arrival of an electric wave if the coil, 
B, is connected at one end to the vertical wire, and with the other 
end to earth —L’Eclairage Elec., March 5. 
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Type-Printing Telegraph.—Linptow.—An illustrated description 
of the Steljes type-printing telegraph, a characteristic feature of 
which is the use of alternating current.—Elek. Zeit., February 25. 


MISCELLANEOUS. 


Cure of Cancer by Radium.—Watsu.—An article in which the 
author states that while it is not yet possible to speak with cer- 
tainty as to the exact therapeutic value of radium, yet he is confi- 
dent that by its means it is possible to modify profoundly and in 
some cases apparently to cure surface rodent ulcers and epitheliomata. 
The method of application is to enclose the radium in a small India 
rubber capsule with a mica window or in a small glass tube. The 
radium is used most conveniently in the form of the bromide and 
should be of good quality. The small tube containing the salt must 
be placed directly in contact with the ulcerating surface. It ap- 
parently is of no use if applied to the unbroken skin surface. The 
action of the radium is strongest at the immediate point of contact 
and lessens in power according to the distance from that point of 
contact. The radium may be applied for a quarter of an hour or 
more up to 30 or 40 minutes, but the length of application should be 
most carefully regulated by individual results. A reaction occurs 
usually on the eighth day of treatment and may be due to the forma- 
tion of an antitoxin. The radium cure has even been applied to a 
rapid malignant invasion of the upper throat. Four small sealed 
tubes with radium bromide were fastened at the end of a curved 
holder and enclosed in a covering of India rubber extemporized 
from a finger stall. The throat was then cocainized and a gag in- 
serted between the teeth. A light thrown into the mouth by a 
mirror enabled the physician to pass in the radium and press it with 
decision on the desired part. By this treatment the ordinary process 
of the disease has been profoundly modified, if not, as is hoped, even 
been arrested.—Lond. Elec., March 4. 

REFERENCE. 

Biographical.—A_ sketch, with portrait, of P. M. Lincoln, of the 

Westinghouse Company.—Cassier’s Mag., March. 
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New Books, 





My Arr Suips. By A. Santos-Dumont. New York: The Century 
Company. 400 pages, 75 illustrations. Price, $1.40. 

This is not exactly a scientific treatise on aerial navigation, nor 
does it profess to be. It is rather a chronicle of successive attempts 
to solve some of the many problems connected with the subject, in- 
cluding more particularly those of dirigibility, and incidentally one 
picks up a lot of practical information from the narrative unfolded 
in these simple and direct pages. Mr. Santos-Dumont has, indeed, 
achieved no small measure of success from his courageous and per- 
sistent efforts, and one wonders that the young Brazilian is really 
alive to tell the tale. The probability is that had he been a few 
pounds heavier he might not have traveled so fast and so far in 
the air, modern flying, like modern fighting, being distinctively in 
favor of the small man. In these later attempts at airship steering, 
electricity does not play so much of a part as it did, for example, in 
some of the earlier work of Krebs and Renard, and the Tissandier 
3rothers, who employed motors and accumulators; but in real hard 
work the turn of electricity may come again. Mr. Dumont makes 
incidental reference to his conference with Mr. Edison on the subject. 
2 volumes. 


La TECNICA DELLE CorRENTI ALTERNATE. By Guiseppe 


Sartori. Milan: Ulrico Hoepli. Vol. I, 336 pages, 260 illustra- 
tions; price, 8 lire. Vol. II, 495 pages, 293 illustrations; price, 
12 lire. 


These two volumes taken together form the best text-book on 
alternating-current theory and practice that we have yet seen in the 
Italian language. The writer has a clear and descriptive style. There 
are abundant illustrations, diagrams and numerical examples. 

Volume I is written on the practical side of the subject, with 
curves, diagrams and illustrations of machinery, but with scarcely 
a single algebraic equation. The subjects treated are single-phase 
and polyphase currents, induction coils, transformers, alternators, 
synchronous and asynchronous motors, both single-phase and poly- 
phase, converters and transmission lines. 
simple, definite and reliable. 

Volume II is devoted to the engineering mathematics or technical 


The information given is 
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algebra and arithmetic of the same subject. In this direction vector 
methods and diagrams are plentifully introduced. The treatment is 
excellent and clear. A number of numerical examples are scattered 
throughout the work. 

The first volume is well adapted for study by those who are not in- 
terested in the quantitative relations of the subject. The second 
volume is an excellent text-book for students of alternating-current 
engineering. To all interested in this subject and to whom the 
Italian language is familiar, the work is to be strongly recommended. 


Tue UNIversSAL ExectricaALt Directory. By J. A. Berly. London: 
H. Alabaster, Gatehouse & Co. 1,446 pages. Price, 10s.; U.S. A., 
duty free, $3.75. 

This valuable publication has now reached its twenty-third year 
of annual issuance, and has again been thoroughly revised and 
brought up to date. The sections are as usual: Continental, United 
States, Colonial and General, British, and Geographical, each alpha- 
betical list of "names being accompanied also by a classified list as 
to manufacturers, engineers, etc., so that the finding can be easily 
accomplished in connection with any name wanted. The American 
list is very full and complete and is valuable also by giving telephone 
calls or cable addresses. In fact, one feature of value of the book is 
the number of cable addresses given in connection with all the lists 
of names. The book has now reached a total of nearly 1,500 pages, 
large octavo, a simple fact which will convey an idea of the immense 
amount of work put upon the compilation. The preface discussing 
the outlook does not speak very cheerfully with regard to the past 
year in England, but is a little more hopeful with regard to the out- 
look during the present year. It points significantly to the fact that 
electric traction is beginning to boom, not merely with regard to 
street railway enterprises, but those of larger range and scope. Eng- 
land is indeed an ideal country for the conversion of short trunk 
railroads from steam to electricity, and although the conservatism 
of the country is notorious and is a good factor in a great many 1n- 
stances, it is hard to believe that it can stand much longer in the 
way of this needed change of motive power. England is a country 
where steam locomotion has been of inestimable value, but has 
brought in its train a great many evils, some of which electricity can 
certainly cure or ameliorate, to say nothing of its own inherent ad- 
vantages not possessed by its elder competitor. 


BOOKS RECEIVED. 
Tue LocauizATION oF FAuLtts IN E vectric Light AND PowER 
Mains. Second Edition. By F. Charles Raphael. New York: 
D. Van Nostrand Company. 205 pages, 112 illustrations. Price, $3.00. 
TESTING OF ELECTROMAGNETIC MACHINERY AND OTHER APPARATUS. 
Vol. I. By B. V. Swenson and B. Frankenfield. New York: The 
Macmillan Company. 420 pages, 95 illustrations. Price, $3.00. 
By Dr. Aug. Foppl. 
Price, 10 


VoORLESUNGEN UBER TECHNISCHE MECHANIK. 
Leipzig: B. G. Teubner. 471 pages, 176 illustrations. 
marks. 

Free-HANpD LerrerING. By Victor T. Wilson. New York: John 
Wiley & Sons. 95 pages, 13 illustrations. Price, $1.00. 

Tue Metric Farttacy. By Frederick A. Halsey and Samuel S. 
Dale. New York: D. Van Nostrand Company. 231 pages. Price, 
$1.00. 

Entropy; or, Thermodynamics from an Engineer’s Standpoint, 
and the Reversibility of Thermodynamics. By James Swinburne. 
Westminster: Archibald Constable & Co. 137 pages. Price, 4s. 6d. 


net. 
MoperRN WIRING DIAGRAMS AND DESCRIPTIONS FOR ELECTRICAL 
Workers. By Henry C. Horstmann and Victor H. Tousley. Chi- 


cago: Frederick J. Drake & Co. 154 pages, illustrated. Price, $1.50. 


THEORIE UND ANWENDUNG DES ELEKTRISCHEN BoGENLICHTES. By 
H. Birrenbach. Hannover: Gebruder Janecke. 350 pages, 266 illus- 
trations. Price, 9 marks. 

AND ENCYCLOPEDIA OF THE TELEGRAPH. 
New York: Maver Publishing Company. 
Price, $5.00. 

Piants. By Norman H. 
104 pages. Price, $1.00. 


AMERICAN TELEGRAPHY 
By William Maver, Jr. 
656 pages, 490 illustrations. 

CARE AND HANDLING OF ELECTRIC 
Schneider. New York: Spon & Chamberlain. 

PHENOMENES FONDAMENTAUX ET PRINCIPALES APPLICATIONS DUE 
CourANT ALTERNATIF. By R. Swyngedauw. Paris: Ch. Dunod. 
174 pages, illustrated. 
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STEAM BolLers; THEIR THEORY AND Desicn. By H. deB. Par- 
New York: Longmans, Green & Co. 375 pages, 155 illus- 
Price, $4.00. 


sons, 
trations. 
WorK IN MACHINERY AND 
New York: John Wiley & 


A TREATISE ON FRICTION AND Lost 
Mittwork. By Robert H. Thurston. 


Sons. 430 pages, 77 illustrations. Price, $3.00. 

Evectric Traction. By John Hall Rider. London: Whittaker 
& Co. 442 pages, illustrated. Price, $3.00. 

AMERICAN Meter Practice. By Lyman C. Reed. New York: 
McGraw Publishing Company. 196 pages, 78 illustrations. Price, 
$2.00. 

Die FUR TECHNIK UND PRAXIS WICHTIGSTEN PHYSIKALISCHEN 
GrosseN. By Olof Linders. 396 pages, 43 illustrations. Price, 
10 marks. 

TECHNICAL MecHaANnics. By Edward R. Maurer. New York: 


John Wiley & Sons. 382 pages, 250 illustrations. Price, $4.00. 


NATIONAL Etectric Ligut Association. Twenty-sixth Conven- 
tion. Published by order of Executive Committee. New York: 
James Kempster Printing Company. 1221 pages, illustrated. Pub- 
lished for members only. 

Macuine Desicn. Part II. By Forrest R. Jones. New York: 
John Wiley & Sons. 426 pages, 243 illustrations. Price, $3.00. 

ELECTRO-INGENIEUR-KALENDER. 1904. By Arthur H. Hirsch and 
Franz Wilking. Berlin: Oscar Coblentz. 279 pages, 2.50 marks. 


Beeloge zum Kalender 
Berlin: M. Krayn. 


KALENDER FUR ELEKTROCHEMIKER. 1904. 
fiir Electrochemiker. By Dr. A. Neuburger. 
575 pages. 


LUFTVERUNREINIGUNG UND VENTILATION. By Dr. Josef Rambou- 


sek. Liepzig: A. Hartleben. 244 pages, 48 illustrations. Price, 
7 marks 50 pfennigs. 
Les CHEMINS DE FER EcLectrigues. By Henri Marechal. Paris: 


Ch. Beranger. 596 pages, 516 illustrations. 
AS DEVELOPED BY THE MANUFACTURE OF PoweER. 


Houghton, Mifflin & Co. 134 


THE New Epocu 
By George S. Morison. Boston: 
pages and portrait. Price, 75 cents. 

a L’Ecole 


Vol. 


Professees 
Edition. 


D’ELECTROTECHNIQUE GENERALE. 

Paul Janet. 
369 pages, 165 illustrations. 
The 


LEGONS 
Superieure D’Electricite. By 
I. Paris: Gauthier-Villars. 


Second 


1904. London: Electrician 


Price, $5.00. 


ELeEctTRICAL TRADES Directory. 


Printing & Publishing Company. 
Their Generation, Distribution and Util- 
By George T. Hanchett. New York: John Wiley & Sons. 
Cloth. Price, $1. 


ALTERNATING CURRENTS: 
ization. 
180 pages, illustrations. 


The Dialt Motor. 


By N. H. EpcGerton. 

OW while public attention is turned to alternating motors for 
N single-phase circuits, and especially for street cars, interurban 
and very long-distance work, the following description of a 

motor that embodies a rather novel departure from the ordinary lines 
of modern construction may not be without interest. This motor, 
which is now just appearing commercially under the name “Dialt,” 
did not in its early stages have the advantages of great mechanical 
skill, nor has it had the admirable engineering touch of Mr. Lamme, 
yet I am convinced that it is laid upon lines that will add materially 
to the perfecting of the electric motor for nearly all practical purposes. 

The distinctive features are that it employs a wireless field; that 
each field is completely isolated magnetically from every other field, 
and that with a given potential it will operate on any current, with 
little regard to quality or condition. 

The construction is exceedingly simple. A preferred form is to 
have the cylindrical frame of diamagnetic metal, divided into two 
halves, longitudinally through the axis, hinged together at the back, 
and suitably locked in front. In each one of these semi-cylinders is 
fastened half of the field equipment, whether it be bipolar or multi- 
polar. At each end of this frame a suitable bearing is arranged so 
that the center of the armature shaft shall be the central line of the 
structure. This allows of the easy withdrawal and replacement of 
the armature, as the bearings also divide on line; the cups being car- 
ried in the upper half of the shell, thus exposing the shaft journals 
The fields themselves are formed of 


when the top is thrown back. 
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circular laminations of soft steel or charcoal iron of suitable gauge 
insulated from each other in the usual manner or by tinning. When 
this latter method is employed, the laminz of each field may be assem- 
bled together and sweated into one piece ; laminated as to its magnetic 
function, but solid as to its mechanical structure. The question as 
to whether this tinned construction of the field gives rise to eddy cur- 
rents therein, will have to be answered at a later day, but as the 
whole surface is subjected at all times to the same magnetic stress, it 
would seem from a theoretical standpoint that the inequality of mag- 
netization necessary to produce such currents is wanting. Should it 
be found, however, that eddy currents are developed, the ordinary 
method of insulating the laminz can readily be adopted. When the 
lid is closed down about the armature, it will be observed that with 
all the fields of the same dimensions and the armature wound sym- 
metrically, there will be contiguous to, and operative upon, each field, 
exactly the same number of armature turns. Consequently, with any 
given current flowing through the armature the ampere-turns will 





DIALT MOTOR. 


likewise be the same and the resulting magnetization of each field 
the same and likewise the reaction of each field upon the armature 
the same. 

Observing it first as a direct-current motor, we find that this con- 
struction frees us at once from two very important conditions. The 
first is that, having no windings, the fields are capable of being used 
on any voltage without change; that is to say, if it becomes desirable 
to change from a higher potential, say, of 550 volts to 220 or I10, or 
even 50 volts, or visa-versa, it is only necessary to rewind or obtain 
an armature of that voltage, leaving the frame fields without change. 
The second is that there can be no short-circuiting or burning out of 
the field coils or any complications between the field and armature 
circuits, which will happen even in the best equipments as at present 
installed. This feature will undoubtedly interest all those having 
motors under heavy service on rough roads and in all conditions of 
weather. 

As the windings of the armature are parallel with the shaft and 
the laminations of the fields are at right angles thereto, it is also 
obvious that the armature coils are in the best position for making an 
electromagnet out of each separate laminz and consequently a com- 
pound electromagnet of great power out of the assembled laminz. 

As a corollary, this machine will act as a generator for direct cur- 
rent, building up and energizing itself from the residual magnetism 
of the fields, without making any change except to swing the brushes 
to the opposite point of commutation or else (letting the brushes stand 
in the same place) drive the machine in the opposite direction. The 
reason for this is that by isolating the fields, so arranged, the action 
of the armature coils on the fields is localized, or, so to speak, con- 
centrated in the fields themselves and not*dissipated and lost in the 
yoke; in fact so sensitive are the fields to the armature current that I 
have seen an armature weighing 100 pounds wound for 88 volts and 
30 amp. start up under the application of 4.5 amp. at 10 volts, or 
45 watts, and run at 250 turns on 25 watts, equal to an expenditure 


of one watt for every 10 revolutions. It will be noted that as the 
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armature circuit is the exciting circuit of the fields also, and that 
any increase of the armature current and magnetization, will be fol- 
lowed by equal increase in field magnetization, the motor has the chief 
characteristics of a series motor, namely, variable speed with variable 
load, but of course without the wire losses of the field windings due 
to resistance counter e.m.f., etc. 

The armature may be any one of the usual forms, either ring, drum 
or barrel, either toothed or plain, providing the windings of the arma- 
ture are parallel with the shaft as mentioned above. A preferred form 
is to have the teeth cut in the form of an acute equilateral triangle, 
with the apex of the angle in the circumference of the armature and 
even with the outer layer of wire. The reasons for this are, first, to 
present to the field the greatest number of ampere-turns so as to 
realize the maximum magnetization of the fields; and, secondly, to 
minimize the iron loss in the armature due to the bunching of mag 
netic lines on the edges of the teeth, especially when using alternating 
current. 

It will be seen from the foregoing description that this construc- 
tion supplies a motor for direct current having series characteristics 
and especially well adapted to varying loads, because the current in- 
creases automatically with the load, the magnetization with the cur- 
rent, and the torque as the square of the current. 

It is not, however, till we take up the motor to apply it to the alter- 
nating current that the full significance of its peculiarities dawn upon 
us. We have seen above that the field construction is such that it 
is independent of the armature windings so far as potential of current 
utilized by the armature is concerned; that is to say, if you take two 
armatures of equally good mechanical construction, one of which is 
wound for ten volts potential and the other for ten hundred or any 
intervening potential, and supply the required current to them, re- 
placing one by the other alternately within the fields, the operation 
of the one will equai that of the other per watt energy employed. 
This discloses the fact that the armature is the controlling member 
of the combination and that the field adapts itself to, and responds 
automatically to, the conditions for the instant existing in_ the 
armature. 

Take now an armature that has been running on the 110-volt 
direct current with its proper fields and supply it with 110 volts 
single-phase, alternating-current within the same fields; without 
having even changed the plane of commutation the motor will rotate 
as smoothly and evenly as with the direct current and the torque 
will be in the same direction, but will change by changing the posi- 
tion of the brushes. Now, supply two-phase currents to the same 
potential and the same result is obtained, and so also with other 
polyphase currents and for the reason stated, that the field responds 
instantly and automatically to every change of current condition 
in the armature. The value of this proposition in electrokinetics 
cannot well be overestimated. Especially is this the case in electric 
traction. For example, the instance narrated in a late number of the 
Street Railway Journal (and there are many such) where an aggre- 
gation of trolley companies combined their interests for the com- 
pletion and operation of a long-distance line, using their individual 
plants over their individual roads and compelling their passengers 
to change cars at their termini. This transfer nuisance would be 
entirely done away with by such a motor, as the cars could then 
be run from section to section over the whole road. 

As the question of the weight of the single-phase alternating 
motor is receiving considerable attention, it might be well to state 
that the Dialt motor is lighter in construction per unit of horse- 
power developed, for the following reasons: First and principally, 
because the large annular laminated ring-yoke uniting all the pole 
pieces is omitted entirely, while the radial depth of the poles them- 
selves is limited to about that used for the field winding in the single- 
phase motor. There is, therefore, a saving in weight of the entire 
laminated annulus from which the pole pieces project, and this in 
large machines is a matter of considerable moment. In the arma- 
ture there is probably no saving in weight, for the armature of the 
Dialt motor, being relied upon to fully magnetize the field, is allowed 
a third more ampere-turns than in the ordinary field-wound, direct- 
current machine, it having been found that this increase is suffi- 
cient to insure saturation of the fields at 40 per cent. overload. There 
is also an elimination of the entire weight of the field windings, 
whatever that may be, which still further lightens the construction 
of the Dialt motor. 

30th these motors then have reached the same result, namely, sat- 
isfactory operation on the single-phase current, but by different ways. 
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They are also in many respects similar. We find in both the same 
extra-sized powerful armature, the same disposition of the poles 
about the periphery of the armature, and the same careful lamina 
tion of the pole pieces; each one is designed in its own way to pro- 
duce the same result; that is, the concentration of magnetic energy 
on the faces of the pole pieces, the one doing it by means of toothed 
or grooved fields wound with their appropriate field coils and ener 
gized by current through those coils; the other, the Dialt, accom- 
plishing the same result by smooth-faced unwound fields, each one 
isolated from all the others and energized by the current flowing 
The one is based upon carefully ob 
the other on the 


through the armature coils. 
served facts and the most accurate calculations; 
careful disposition of the iron of the pole pieces to receive a max4 


imum of magnetization from a minimum of current. 
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Electrically Equipped Parlor Car. 


The accompanying illustrations show the electrical arrangements 
of a handsome parler car recently supplied by the Barney & Smith 
Car Company, of Dayton, Ohio, to the Erie Railroad for its Tuxedo 
service. In addition to an unusually complete installation of lamps, 
the circuits are so arranged that the illumination can be graduated 
over a very considerable range, and the car is supplied with electric 
fans and a ladies’ hair-curling outfit. 

The car is wired throughout with No. 12 wire for 1 per cent. loss 
at 25 volts. The dynamo and battery wiring to the switchboard is 
of No. 1 cable run through heavy canvas hose and strapped to the 
bottom of the car. From the switchboard a double-circuit, two-wire 
system is used, by means of which each side from the center line of 
There are 15 cireuits, 


the car is supplied with a complete system 
all told, as follows: Eight to the center fixtures, four on the two 





FIG. I.—VIEW OF INTERIOR OF CAR. 


deck sills, two for the three fans and one for the curling-iron heater 
at a ladies’ dresser. 

One side of each circuit unites in a common return or negative main 
at the switchboard. The other, or positive sides of the lighting 
circuits, are connected single-pole in pairs through double-pole 
3ryant switches and double-pole plug cut-outs, thereby keeping the 
circuits separated, and at the same time enabling the two sides 
(right and left) of the car to be operated simultaneously. 

The fans and curling-iron heater are on independent circuits 
Each fan has in the wall near it a Hart flush electrolier switch which 
is so connected with the fan resistance as to enable three speeds of 
the fan to be obtained. By the above system of wiring it is possible 
to get in the main part of the car on the four auxiliary or day circuits 
any number of lights from one to ten, and by bringing into service 


aie ie 








620 


the other eight circuits almost any number of lights from one to 
forty-six may be put in service. 
The main switchboard connections are on the front and made up 
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FIG, 2.—DIAGRAM OF WIRE CLEAT. 


of bar copper, formed in shape and taped, and then several taped 


together; thus in case of disconnecting each section will remain 


intact. The wires are run in metallic cleats and taping in grooves in 





FIG. 3.—SWITCHBOARD ON CAR. 


the soft mould, which is screwed to the deck sill, as shown in Fig. 2. 
All leads in branching therefrom pass up through a mullion over the 
deck openings to the center fixtures. Six hundred feet of No. 1 
cable with over 3,000 ft. of branch and lamp conductor make up the 
wiring, and 68 &-cp, 25-volt clear, spherical, globe lamps are in 
stalled. Three 12-in. Diehl fans and one curling-iron heater com 
plete the electrical equipment. The generating and storage battery 


equipment is of the Gould type. Mr. D. D. Tate designed and in- 


stalled the switchboard and circuits 
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Transformer Primary Cut-Out. 


An improved form of a transformer primary cut-out designed to 
protect the high-tension side of transformers is being introduced by 
the Westinghouse Electric & Manufacturing Company. It is made 
entirely of porcelain, and its form is such that it has high insulating 
and arc-breaking qualities. The plug to which the fuse is attached 
projects between the terminals, the upper end of it rising well into 
the top of the block and interposing an effective barrier, and thus 
making it impossible to maintain an arc. The fuse is eleven inches 
in length, making a long break, and is so placed that the vapors of 
a discharge are blown down and out of the device and away from the 
terminals. 

The line wire is carried directly to the top of the device and at- 
tached to it as to an ordinary insulator, which it thus displaces. To 
reach the terminal the wire must be bent around the edge of the 
block and is so supported in an angle between the terminal post and 





FIGS. I AND 2.—TRANSFORMER PRIMARY CUT-OUT. 


the porcelain case that it cannot be loosened by any swaying of the 
wire in the wind. 

The p ug enters from the bottom. When it is raised into place a 
partial turn draws the knife blades on the plug into the jaws on 
the block, preventing the plug from dropping out or being blown out. 

All live parts are protected from the weather by the projecting 
edges of the block, and by placing the terminals well above its lower 
surface, with no apertures in the side or top. A bend in the fuse 
wire brings it into plain view at all times, and it is thus possible to 
observe its condition without removing the plug, guarding against 
any liability of opening the circuit when there is a current upon the 
line. 

It is fastened to the cross arm or other support by two screws, pass- 
ing through porcelain tubes which form a portion of the block. It 
has a rated capacity of 2.500 volts, 30 amp., and is small, light, easy 
to install and to re-fuse. 


Electric Heat in Theatres. 


The effort to reduce theatre hazards to the minimum on the part 
of owners, managers and insurance companies has made a demand 
for electric curling iron and grease paint heaters so as to enable 
gas to be eliminated from stage dressing-rooms. In addition to its 
previous product in this line, the Simplex Electric Heating Company 
has recently brought out a new type of combined grease paint and 
curling iron heater. While it is a combination device, the heating 
of the grease paint is independently controlled. 

The grease paint heater is divided in two sections and forms the 
top of the device and is controlled by a quick opening switch on 
the left side of the device. The curling iron is inserted at the right 
side and the current is automatically turned on or off by the action 

Hooks are provided 
The device is polished 


of putting in and removing the curling iron. 
for hanging the curling iron when out of use. 
nickel finish, mounted on enamel slate and arranged to fasten to 
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standard outlet box or on wall as ordered. This product is the result 
of the co-operation of an expert theatre electrician, George A. Mc- 





STAGE DRESSING-ROOM ELECTRIC HEATER. 


Curdy, of New York, and the company’s engineers, and has been 
installed in several new theatres. 

The company’s combination curling iron and grease paint heater, 
known as No. 1280, is in extended use, and the two types are cal- 
culated to meet all requirements. 


High-Voltage Oil Fuse. 


The accompanying illustration shows a high-voltage 
oil fuse made by the Anyun Lamp & Electric Com- 
pany, of Buffalo, N. Y. The fuse is connected to 
brass rods as shown, and brass terminals are screwed 
to the latter at the end caps. At the top are air 
tubes, which also serve for the introduction of the oil. 

The glass tube is partly filled with a high grade of 
transformer oil, which is poured in through one of 
the air pipes, just enough oil being used to completely 
submerge the fuse wire. When a short-circuit occurs, 
the oil enters the space between the two ends of the 
broken fuse wire, and effectually smothers any arc. 
The oil becomes darkened after a short-circuit, the 
discoloration being caused by gases, but resumes its 
natural color after standing some time. Rubber discs 
and washers allow expansion and contraction of the 
glass, and prevent the oil from leaking out. The air 
space between the surface of the oil and the upper 
cap allows the oil to rise in the case of a very severe 
short-circuit, and reduces the amount of pressure 
against the glass, which is very thick and tough, the 
air pipes allowing the gases to escape. The fuse is 
self-indicating, the fuse wire being visible until a 
short-circuit occurs, which, as stated above, is man- 
ifested by the discoloration of the oi]. A fuse can be refilled at the 
power house as often as it blows out, thus practically eliminating any 
further expense after the fuse has once been installed. 





OIL FUSE. 





Electricity in a Modern Hospital. 


One of the largest hospitals in the country has just been opened 
in New York City, namely, the Mount Sinai, occupying an entire 
square block, between Madison and Fourth Avenues and One Hun- 
dred and One Hundred and First Streets. There are ten buildings 
within this space and provision has been made for 456 beds. The 
equipment is of the most modern and up-to-date character possible. 

The electrical service includes 6,000 lamps and 200 hp in motors. 
There are five General Electric direct-current generators directly 
connected to five’Ball & Wood engines. Three of the units are of 
100 kw each and two of 50 kw each. The marble switchboard in 
the dynamo room is 28 ft. long, 8 ft. high, with bronzed frame and 
with a grille. A very interesting feature is the use in all the rooms 
in the private hospital and in all the wards of the Sayles regulators 
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for turning the electric lights up and down. This feature of con- 
venience is very highly appreciated and is now becoming quite com- 
mon in hospital work. The laundry is operated entirely by electric 
power and heat, all the ironing being done with electrical irons. 
There is also a complete interior telephone system of 125 stations 
and an intercommunicating system of 50 stations, All the clocks, 
88 in number, are operated electrically, and there is a storage battery 
equipment operating telephones, clocks, watchman’s detectors, bells, 
etc., a motor-generator being installed for use in the day time and the 
battery being a reserve in case of break-down. Everything is in 
duplicate. There are all told about 100 miles of wire in the building 
for various purposes. The Charles L. Eidlitz Company was the con- 
tractors for all of the electrical equipment. 


Lighting Set for Small Yachts. 


The compact electric generating set illustrated below has been 
designed for use on gasoline launches, yachts and sailing vessels, 
where there is no means of driving a steam engine. The engine of 
this generating set is a gasoline engine of 2% hp. The dynamo is of 
1-kw capacity and furnishes 10 amp. at 110 volts. The speed of the 
dynamo is 750 r.p.m. Flexible couplings, etc., are avoided and the 
armature is mounted on a sleeve which slips over the crank shaft and 
is held securely in place by means of a long key. 

In order to make the set complete, the circulating pump is attached 
directly to the engine and is driven by means of an eccentric from 
the cam shaft. The governor is contained in the fly-wheel and is 
of such sensitiveness that the speed is maintained within 2 per cent. 
from no load to full load. As weight is to be considered on ship- 
board all parts are made as light as possible consistent with strength. 





GENERATING SET FOR YACHTS. 


The dynamo frame is a steel casting of highest permeability. Bed- 
plate and engine frame are made light, but strong enough for the 
purpose. 

The weight of the complete plant is 475 pounds, including fly-wheel 
and all accessories. The floor space occupied is 20 in. by 34 in. and 
height is 30 in. The space occupied is so small that this little plant 
can be placed in an out-of-the-way corner where it will do its work 
faithfully and conscientiously with not much more noise than a 
sewing machine. It will furnish sufficient current for lighting 20 
incandescent lamps of 16 cp. or a 1,500-cp searchlight and eight or 
ten incandescent lamps. The manufacturer is the Carlisle & Finch 
Company, of Cincinnati, Ohio. 
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NEWS OF THE WEEK. 





F inancial Intelligence. 


THE WEEK IN WALL STREET.—There was marked im- 
provement in prices of stocks and general activity in speculation, 
largely on short covering following.the announcement of the 
adverse decision in the Northern Securities case. The market, 
although professional, was more cheerful in tone at the ending of 
the suspense, and the favorable crop reports and reported better 
demand for iron were factors in the improvement. London showed 
an increaseed disposition to bull American stocks. The Steel shares 
were the strong features on the better trade outlook, though the 
general list is higher throughout. The money market continued 
easy, although there was a slightly increased inquiry for time loans. 
Metropolitan Street Railway attracted much attention by reason 
of a break to 10434 on unfavorable rumors regarding the local trac- 
tion situation, but it afterwards rallied and closed at 11134, being 
a net gain on the week’s trading of 47% points. The sales aggre- 
gated 65,200 shares. Brooklyn Rapid Transit, after receding to 
39%, closed at 437g, which was the highest quotation of the week, 
and a net gain of 434. All of the electric securities were also favor- 
ably affected by the better feeling in the market. General Electric 
was quite active, 3,000 shares having been sold. The range of 
prices was between 160, the lowest, and 167, the highest, the closing 
figure being 166—a net gain of 6% points. Westinghouse also 
made a gain of 6 points, closing at 163, the number of shares chang- 
ing hands being 5,100. Western Union remained practically steady 
as to prices, closing at 8934, thus netting 7£-point increase. There 
was little done in the outside market. Fluctuations were irregular, 
Interborough Rapid Transit and Electric Boat being firm. Follow- 
ing are the closing quotations of March 22: 

















NEW YORE, 
Mar. 15 Mar. 22 Mar. 15 Mar.22 
Allis- Chalmers Co. . haart. obs 6% Electric Vehicle...... ..... 7s 7 
Allis-Chaimers Co. pfd. a 3934 Electric Vehicle pfd. ...... 10 10 
American Tel. & “able.. 84 84 General Electric. 162% ~=—i168 
American Tel. & Tel .. 121 124 Hudson River Tel... acs . 
American Dist. Tel ..... ... 22 22 Metropolitan St. Ry. .- 10748 1124 
Brooklyn Rapid seamen. oe 4156 43 N. Y.&N. J. Tel.. — ee 
Commercial we. as a 176 Marconi Tel....... es +s 
Electric Boat. . + a ekt Ae 20 Western Union Tel .. 88% 88 
Electric Boat pfd.. : = 50 Westinghouse com . 169 163 
Electric Lead Reduction... % 54 Westinghouse pfd........... 175 175 
BOSTON. 
Mar. 15 Mar. 22 Mar. 15 Mar.22 
American Tel. & Tel .. .... 122 124 Western Tel. & Tel. pfd.... 78 . 
Cumberland ee oc eae *115 Mexican Telephone......... 1% 144 
Edison Elec. canes: . ‘ 234 233 New England Telephone. . 118 117 
General Electric. . 162 168 Maes. Elec. Ry.. -.......... 18 19 
Western Tel. & Tel .. Shy 8h4 Mass. Elec. Ry. pfd.... .. 71% 72 
PHILADELPHIA, 
Mar. 15 Mar. 22 Mar. 15 Mar.2? 
American Railways......... 424% 9043 Phila. Traction..... ........ * 9546 
Elec, Storage battery... ... 52 57 PRIA. TIOCHIC. .....0sccccee0 3% 6 
Elec. Storage Battery pfd. 52 57 Phila. Rapid Trans......... 13% 14 
Elec. Co. of America. ca 1% s 
CHICAGO, 


mere 15 Mar. 22 Mar. 15 Mar.22 
Oentral Union Tel National Carbon pfd........ 9734 99% 


Ohicago Edison.............. H 150 Metropolitan Eley.com..... 14 1656 
Ohicago Oity Ry.... ........ 156 155 Union Traction ............. 5 
ee A eee a Union Traction pfd......... 30 £0 
National Carbon........ .. 25 28 
*Asked 
THE MACKAY-BENNETT PROPERTIES.—An interesting 


analysis of the financial condition of the Mackay-Bennett telegraphic 
and cable properties is made as follows by the Wall Street Journal: 
“Applying the earnings of the Commercial Cable Company for the 
year 1903 to the securities of the proposed Mackay companies, the 
$1,708,526 surplus after charges equals 4 per cent. on the $30,000,000 
cumulative preferred stock, and 1.6 per cent. on the $30,000,000 
common. The stock of the Mackay companies, if the plan is suc- 
cessful, will be exchanged for the $15,000,000 stock of the Com- 
mercial Cable Company now outstanding at the rate of two shares 
of new preferred and two shares of new common for one share of 
Commercial Cable. As the latter is now paying 8 per cent. dividends, 
the full 4 per cent. required on the new preferred stock could be 
paid without increasing the present dividend requirements. The 
new common stock would represent the present individual earnings 
of Commercial Cable. It is possible that a larger earning capacity 


might be figured for the new common stock. In addition to the 


$500,000 reserve charged off from the surplus after dividends, Com- 
mercial Cable charged another reserve sum to operating expenses, 
under the item 
This item last year amounted to $2,025,383, 


“land line repairs and reserve for reconstruction and 


extensions.” compared 


with $1,806,015 the previous year. The great growth in the business 
of the Commercial Cable Company in the last few years suggests 
possibilities for the common stock of the proposed company. In the 
last six years gross earnings have increased 65 per cent. 


UNITED STATES TELEPHONE.—The financial report of the 
United States Telephone Company, of Cleveland, Ohio, made last 
week was exceedingly gratifying to the stockholders. One year ago 
the company had a deficit of $21,138, but the report last week shows 
the deficit entirely wiped out and a net balance of $15,972 on hand at 
the end of business for 1903. Plainly speaking, the company made 
$37,700.17 for the year 1903, instead of losing $21,138.32, as it did in 
1902, and President Dickson says the profits for 1904 will be very 
much larger. It was the best report the stockholders had ever re- 
ceived from the company and the meeting had the flavor of a love 


feast. The company’s balance sheet is as follows: 
ASSETS. 
1903. 1902. 

WOOLY "OG MOERS is b22cs cae iiestenedecwsea tn $4,054,887.30  $3,925,016.04 
es ee | PUNT RES Ee CCRC ee 30,651.93 53,073-47 
i a Ne, a ee re ee FPOMOCOO sv viwaees 
EEE LE, BAG 608 dhs HAR SHERE TAN ENG TOSMEOCO ced aveesin 
oe de | CL ER REEEE RE OR PLELTeT 99,926.83 86,202.27 
PERE UND. Woes: s0b Scie 50s ON eV evabckeesesu 4,582.16 1,133.85 








$4,065,425.73 





Total assets $4,685,048.22 
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Capital stock, common........... .... $2,000,000.06 2,000,000.00 
500,000.00 
1,970,000.00 
187,817.16 


11,258.88 


1,865,000.00 
215,201.00 
6,363.05 


eee err 
Mortgage bonds 
Current liabilities 
Deferred liabilities 


$4,086,564.05 
21,138.32 





$4,669,076.04 
15,972.18 


Total liabilities 
Surplus 








oa 685,048.22 $4,0 





Total liabilities 65,425.73 


The company’s gross earnings for the year were $379,235.10, a gain 
of $76,838.85 over preceding year. Its net increase was $140,275.60, 
a gain of $17,165.48. The surplus was $37,706.17, a gain of $14,470.52 
Deducting the $21,733.99 deficit, leaves a surplus of $15,972.18. The 
directors elected are H. A. Everett, F. S. Dickson, E. W. Moore, 
J. R. Sprankle, J. B. Hoge, J. W. Marsh, C. W. Wason, J. B. Hanna, 
R. Mahler. The officers are: F. S. Dickson, president; E. W 
Moore, vice-president ; James B. Hoge, secretary; R. W. Judd, treas- 
urer. 


DIVIDENDS.—The American Telegraph & Telephone Company 
has declared the regular quarterly dividend of 1% per cent. The 
dividend is payable April 15. Detroit United Railway directors have 
declared the regular quarterly dividend of 1 per cent., payable May 2. 
The Union Switch & Signal directors have declared the regular quar- 
terly dividends of 2% per cent. on the preferred and 2 per cent. on 
the common, payable April 10. United Gas Improvement, Philadel- 
phia, has declared the regular quarterly dividend of 2 per cent., pay- 
able April 15. Bell Telephone, of Philadelphia, directors have de- 
clared a regular quarterly dividend of 1% per cent., payable April 15. 
The General Electric Company has declared a dividend of 2 per 
cent. payable April 15, on the common stock. The Metropolitan 
Street Railway Company, New York City, has declared a regular 
quarterly dividend of 134 per cent. on the c apital stock, payable 
April 15. 


NEW BULLOCK COMPANY.—The incorporation papers of the 
3ullock Electric Manufacturing Company, of Norwood, Ohio, have 
been filed at Columbus, Ohio. The new company is incorporated 
with a capital stock of $500,000, the incorporators being Richard P. 
Ernst, Alfred C. Cassatt, Frank F. Cattle, James C. Marshall and 
John E. Shepard. It will be the leasing company of the present Bul 
lock Company, which is now, through this leasing company, con- 
trolled by the Allis-Chalmers Company. The president of the new 
company is George Bullock and the vice-president Joseph S. Neave. 
Other details of this contemplated action were given in our issue 
of March 12. 


-The Connecticut Railway & 
for $1,000,000 in favor of the 
to secure an equal amount 


CONNECTICUT MORTGAGE.- 
Lighting Company has filed a mortgage 
Central Trust Company, of New York, 
of bonds. 
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NEW YORK-PHILADELPHIA TROLLEY.—The Middlesex 
& Somerset Traction Company, which has fifty miles of track in 
Middlesex and Somerset Counties, New Jersey, has been sold to 
the Public Service Corporation of New Jersey for $2,250,000. The 
Middlesex & Somerset Traction was owned by ex-Judge Gotfried 
Kreuger, of Newark; Andrew Radel, of Bridgeport, the heirs of the 
late John Radel and Edward H. Radel. The buying of the local 
trolley system completes the Public Service’s through line from 
New York to Philadelphia. The corporation added very recently 
to its through line by purchasing the line from Camden to Trenton, 
and is now building a road from the terminus of the Camden road 
at Trenton to connect with the end of the Trenton fast line at the 
fair grounds. The Public Service closed the deal a short time ago 
for the right of way over the Trenton fast line, and, it is under- 
stood, will take over this road probably within the next thirty days. 


FIGURES OF FRANCHISE TRUSTS.—In his recent work on 
the trusts, Mr. John Moody shows that there are 318 important in- 
dustrial trusts in this country, controlling 5,288 plants, and having 
a total capitalization outstanding of $7,246,342,533. The eight lead- 
ing franchise trusts are the American Bell Telephone, the Western 
Union Telegraph Company, the Commercial Cable Company, the 
Federal Telephone Company, the Consolidated Telephone Company, 
the International Telephone Company, the Interstate Telephone 
Company and the United Telephone & Telegraph Company. These 
control 136 plants and have a total capitalization of $629,700,500. 
There are also 103 leading gas, electric light and street railway con- 
solidations, making a total of 111 important franchise trusts, controll- 
ing 1,336 plants, and having a total outstanding capitalization of 
$3.735,456,075. 


~ Commercial Intelligence. 


THE WEEK IN TRADE.—Reports from distributive centers 
still complain more or less of the backwardness of spring trade, 
which is generally attributed to the bad weather, yet there have been 
several favorable developments. Chief among these is the arrival 
of much-needed moisture in the southwestern wheat belt; the con- 
tinued improvement in the iron and steel trade, and the decision of 
the bituminous coal miners not to strike against the proposed re- 
duction of wages. The railway situation shows improvement, in that 
February made a slightly better comparison than January, an in- 
crease in gross receipts being indicated for the former month. 
Money continues easy, but collections are still classed as unsatisfac- 
tory at several points. The agricultural situation, though marred 
by the irregular condition in winter wheat, is on the whole very 
promising. An immense acreage will” undoubtedly be planted in 
cotton in the South. In cotton liquidation has been a feature, in- 
duced by poor trade reports and slightly heavier receipts, the sus- 
pension of a large speculator resulting on Friday. A net loss of 
over 1%4 cents per pound is shown on the week. In iron and steel 
large buying by leading interests has induced free purchasing by 
smaller concerns, hence advances are noted of 25 to 50 cents per 
ton on all grades of pig iron. Agricultural implement manufacturers 
are doing the best business in years. Bradstrect’s reports 193 busi- 
ness failures during the week ending March 17, against 200 the 
week previous and 194 the corresponding week last year. 

GOULDS PUMP CONTRACTS.—The Goulds Manufacturing 
Company, of Seneca Falls, N. Y., reports the following large recent 
contracts: Baltimore and Ohio Railroad Company, for its plant 
at Glenwood, Pa., three 13-inch x 12-inch Triplex power pumps 
with Westinghouse motors; Proctor & Gamble Co., Kansas City, 
Mo., 22 power pumps. of various sizes for its new plant; E. J. Du- 
Pont Co., Penns Grove, N. J., 6 power pumps for the general water 
supply and distribution system; Indestructible Fibre Company, for 
Massena, N. Y., one 14-inch x 12-inch power pump, and one other 
of smaller size; Hurtig & Seamon’s Music Hall, New York, a 
500-gallon fire pump; Princess Theatre, New York, a 500-gallon 
fire pump; American Machinery and Export Company, one double- 
acting 14-inch x 16-inch Triplex power pump, for the water works 
at Vera Cruz; Brooklyn Daily Eagle, Brooklyn, N. Y., a 500-gallon 
fire pump, one Triplex deep open well pump, and also one house 
pump; Muller, MacLean & Co., New York, one Triplex power 
pump for water works plant, at Manila, P. I.; George A. Fuller Co., 
for the New York Times Building, New York, all Triplex power 
pumps on the specifications, with Crocker-Wheeler motors. 


CUBAN LIGHTING AND TRACTION EQUIPMENT.—Con- 
tracts will be let very shortly for the construction and equipment of 
a large water power plant in Cuba, intended to develop current for 
lighting and traction in Cienfuegos and the towns of Caonao, Pal- 
mira, Harmiguera and Cruces, and for operating large sugar mills 
in the vicinity. The Cienfuegos, Palmira & Cruces Railroad & Elec- 
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tric Power Company will undertake the work. Mr. Bruno Diaz, a 
large Cuban cigar manufacturer, is president of the company. Mr. 
Cornelius C. Vermeule, 203 Broadway, is consulting engineer. The 
plant will be built at the Falls of Hababinalla, located about 30 miles 
from Cienfuegos. The available head is 480 ft. The initial capacity 
of the plant will be 6,000 hp. Four units of 1,500 hp will be put in. 
There will be about 40 miles of electric traction system constructed. 
About five miles of line will be built in Cienfuegos, which is without 
tramways of any description. The track will be standard gauge and 
4,400 tons of T rails (70 pounds) will be ordered, with 4,100 trolley 
poles. Construction will be begun early in April and the entire sys- 
tem is expected to be in active operation inside of twelve months. 

A 35,000-H.P. MEXICAN WATERPOWER PROJECT.—The 
construction of a hydraulic plant whose capacity is expected to be 
about 35,000 h.p. is contemplated in the State of Puebla by Mexican 
capitalists, who propose to supply light and power to various towns 
and industrial establishments in that part of the world. The neces- 
sary concession has been obtained from the Mexican Government 
authorities. The Falls of Flatlahuqui, on the Apulco River, will 
be utilized for furnishing the energy. These falls are reputed to 
be about 400 feet in height. Luis Fernandez Castillo, of Mexico 
City, is the concessionaire. 

MEXICAN SUGAR FACTORY.—The Mexican Tropical Plant- 
ers’ Company, in which Boston and Kansas City capitalists are pri- 
marily interested, is about to let contracts for the construction of a 
large sugar factory on its 50,000-acre property known as the Colum- 
bia plantation, on the Coatzacoalcos River, Isthmus of Tehuantepec. 
It has not been fully determined yet whether or not the plant will 
be electrically operated. A large lighting equipment will, however, 
be installed. Mr. Louis Kunz is general manager at the plantation. 


BULLOCK ORDERS.—The Bullock Electric Manufacturing 
Company of Cincinnati, Ohio, has just received an order from the 
Denver Gas and Electric Company, Denver, Colo., for one 1,500 kw 
2,400 voit, 3-phase, i00 f.p.ii., 60 cycle, fly wheel type generator. 
This machine is a duplicate of one they installed for this company 
about a year ago. The Denver Gas and Electric Company has also 
installed four 600 kw 3-phase, 2,400-volt alternators which makes 
a total of 6,000 kw in Bullock alternators installed. 


THE AUTOMATIC ELECTRIC COMPANY announces that 
the Citizens’ Telephone Company, of Columbus, Ohio, has increased 
the order placed with it some time ago. The original order called 
for complete Automatic equipment for 7,000 stations initial installa- 
tion. The new order makes the number of stations to be installed in 
the beginning, 8,000. The Citizens’ Company will build a new house 
for the Automatic Exchange, which will be designed specially for 
this type of equipment. 

THE INDIANA RUBBER AND INSULATED WIRE COM- 
PANY, Marion, Ind., has just finished sending out four orders to 
foreign countries. The first order was for 200,000 ft. of telephone 
wire or cable, which was shipped to Yokohama, Japan; the second for 
one ton of rubber tape, shipped to Alexandria, Egypt; the third one 
ton of tape to Berlin, Germany, and the fourth one ton of tape to 
Paris, France. Other foreign orders have been received and will 
be shipped soon. 

BELL TELEPHONE OUTPUT.—The American Telephone & 
Telegraph makes the following instrument statement for the month 
ended February 29: 





1903. 1902. 1901. 

SE RRND oe ea tine fa6 45a eet were a See CON 84,402 91,844 95,584 
PO aiding Sea SO ose SNe Sas eee Nes Can ee 37,093 35,188 36,855 
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BALL ENGINE CONTRACT.—On March 11 the Bail Engine 
Company, of Erie, Pa., made a shipment, composed of four cars, 
carrying a large 20 x 38 x 30 horizontal cross-compound side-crank 
engine, of their Corliss type, direct-connected to 400-kw alternator ; 
alternator and wheels placed between the frames. This shipment 
went to the National Tube Company, Pittsburg, Pa. 


EQUIPMENT WANTED IN ARGENTINA.—A large pre- 
served meat factory is about to be built in the Argentine Republic, 
which will be lighted and largely operated by electricity. Alberto 
de Permentier, of Buenos Ayres, will be in charge of the construc- 
tion. Interested parties writing him would do well if they used 
either the French or Spanish language. 

STREET CAR CONSOLIDATION.—The J. G. Brill Company, 
the great street car builder, of Philadelphia, has secured control 
of the G. C. Kuhlman Street Car Manufacturing Company, of Cleve- 
land, and will reorganize it 

THE EASTMAN KODAK COMPANY, of Rochester, N. Y., 
the well-known manufacturer of cameras, has purchased two 16 x 
28 x 18 vertical cross compound engines of the Ball Engine Com- 
pany, Erie, Pa. 
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General Hews. 
THE TELEPHONE. 


DENVER, COL.—The Wray Telephone Company has secured franchises in 
the eastern portion of the state for the extension of its system. 

WASHINGTON, D. C.—The Kurtz International Telephone Company has 
been incorporated with a capital stock of $10,000,000. The incorporators are: 
J. W. Kurtz, J. A. Thompson, Harvey T. Winfield, Joseph A. Rath and Charles 
Fitts. ’ 

ALBION, ILL.—The Edwards County Mutual Telephone Company has been 
incorporated with a capital stock of $8000. Directors: W. J. Reid, T. B. 
Mitchell and others. 

SALEM, ILL.—The Maron County Co-operative Telephone Company has 
been incorporated with a capital stock of $1000. The directors are: J. Herch- 
berger, W. J. Martin and others. 

HERMON, ILL.—The Hermon & St. Augustine Telephone Company has 
been incorporated with a capital stock of $1000. The directors are: W. A. 
Bogan, G. M. Brown and others. 

DANVILLE, IND.—The Farmers’ Co-operative Telephone Company has filed 
articles of incorporation. John F. Hardwick is president, and A. C. Under- 
wood, secretary. 

SOUTH BEND, IND.—The South Bend Home Telephone Company has pur- 
chased the property of the Electric Investment Company, of Mishawaka, paying 
therefor $14,000. 

DANA, IND.—The Citizens’ Mutual Telephone Company has incorporated. 
The capital stock is $6000. De Witt C. Keruse, Harry Bales and S. E. Scott 
are the incorporators. 

TERHUNE, IND.—The Terhune Co-operative Telephone Company has filed 
articles of incorporation. Capital stock, $2000. Louis A. King, Albert Rob- 
ison and Simon Cox are the directors. 

ELBERFELD, IND.—The Elberfeld & Millersburg Telephone Company has 
filed articles of incorporation with the Secretary of State. The capital stock is 
$4500. Dr. L. Brown, Fred Kampe and Henry Menke are the directors. 


amnasy 





held a meeting last week and decided to purchase an exchange building and 
install a new switchboard, and otherwise improve and extend the plant. 


TANGLEWOOD, IND.—The Tanglewood Telephone Association will con- 
struct a line to the corporation line of Versailles, where it will connect with the 
Spencer telephone system. This line will start with a large number of sub- 
scribers. Chas. Braley is president, and J. E. Waters, secretary. 

WARREN, IND.—The Warren Home Telephone Company’s plant has been 
sold to the Warren Telephone Company, recently incorporated with a capital 
stock of $25,000 for the purpose of taking over the old company’s property. 
The plant will be improved and the lines extended throughout Huntington and 
Grant counties. W. Griffith heads the new company. 


JONESBORO, IND.—A war has been declared on the Bell Telephone Com- 
pany by the merchants of this city. Two companies have franchises to operate 
—the Bell and the Independent. The merchants grew tir¢d of the dual systems, 
and adopted the Independent. The Bell Company’s telephones have all been 
ordered out of places of business and a rule passed that any merchant in the 
future who uses a Bell telephone in his business or at home will be expelled 
from the association. The Bell Company now proposes to enter the mercantile 
business by establishing a large department store and low prices in Jonesboro. 


INDIANAPOLIS, IND.—At a meeting of the stockholders of the New Tele- 
phone Company, on March 1o, the following directors were elected: L. C. 
Walker, B. E. Parrott, J. W. Bowles, F. L. Holweg and I. D. Wiest. L. C. 
Walker was elected president to succeed S. P. Sheerin, who retired to become 
president of the Indianapolis Telephone Company. The lease of the properties 
of the New Telephone Company to the Indianapolis Telephone Company was 
authorized. The rapid growth of the business of the New Telephone Company 
made it necessary to raise additional capital in order to meet all the demands 
made for service. The report made to the stockholders showed that the gross 
earnings of the New Telephone Company during the year ending with February 
were $227,196, an increase over the previous year, after deducting operating 
expenses, depreciation, fixed charges and dividends, amounting to $177,410. 
The company now has a total surplus of $130,223. By the extensions to be 
made to the property by the Indianapolis Telephone Company, the earning 
capacity of the company will be increased nearly $250,000 a year, or nearly 20 
per cent. gross on the $1,200,000 capitalization. 

DURANT, I. T.—The Chickasaw Choctaw Telephone Company will erect an 
exchange here and extend its line to Bennington. 

RICE, KAN.—The Hillsdale Telephone Company has been incorporated with 
a capital stock of $2500. 

CLARENCE, MO.—A new telephone company is being organized here by 
farmers, to be known as the Independent Telephone Company. Frank Dorrell 
was elected president. 

RALEIGH, N. C.—The Raleigh Telephone Company recently re-elected the 
present board of directors. The rumor of the sale of the company is stoutly 
denied. There are three companies in Raleigh. 

ASHEVILLE, N. C.—At Asheville recently a number of citizens signed an 
agreement to use only the service of the Asheville Telephone Company, now 
sold out, and the question has arisen as to who is responsible for the low rates. 
The attorney of the new merger holds that the stockholders of the old com- 


pany are responsible. 


GREENSBORO, N. C.—An interesting fight is now on here over the at- 
tempt of the Southern Bell Telephone Company to raise its rates to “‘standard” 
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rates, which the company claims is allowed it by the state corporation commis- 
sion. 

PAINESVILLE, OHIO.—A new telephone company has been organized here 
to install an exchange at Le Roy. W. M. Baker was elected president. 

NORTH BENTON, OHIO.—The North Benton-Deersfield Telephone Com- 
pany has increased its capital stock from $1000 to $15,000. 

BRYAN, OHIO.—The Bryan Telephone Company has increased its capital 
stock from $40,000 to $75,000. W. W. Morrison is president. 

LAKE, OHIO.—The Tri-County Telephone Company has been incorporated 
with a capital stock of $10,000. The directors are: N. B. Biddleman, M. M. 
Bauer and others. 

NEWARK, OHIO.—The Newark Independent Telephone Company has now 
over 1400 connections. It has recently installed 70 new telephones and has 
orders for 25 more. 

CALDWELL, OHIO.—The Farmers’ Telephone Exchange Company has been 
incorporated with a capital stock of $10,000. The directors are: J. M. Hard- 
ing, L. W. Wheeler and others. 

FORT SUPPLY, OKLA.—The Fort Supply Telephone Company has been 
incorporated to construct a telephone from Beaver City to Gaery. 

HARRISON, OKLA.—The Gotebo Telephone Company has been incorpo- 
rated with a capital stock of $10,000. The directors are: H. Dalke, W. H. 
Kuda and others. 

WILKESBARRE, PA.—A new telephone company is being organized here, 
with C. H. Randall as president. 

PITTSBURG, PA.—The Pittsburg & Allegheny Telephone Company will ex- 
tend its system to the south and west. 

COLUMBIA, S. C.—The new telephone law in South Carolina, just passed 
by the state legislature, places all telephone companies under the supervision of 
the corporation commission. On account of alleged conflicting clauses, it is 
said that the bill will scarcely be effective. The commission has already applied 
to the attorney-general for an interpretation of the measure. 

VOLGA, S. D.—The Dakota Central Telephone Company will extend its 
lines to Wentworth. 

BROOKINGS, S. D.—The Thompson, Caldwell & Wilson Rural Telephone 
Company has been formed here. Materials have been ordered for the building 
of 60 miles of line. 

DEADWOOD, 5. D.— lhe Harrison ‘Lelephone Company has been succeeded 
in eastern South Dakota by the Home Telephone Company, recently organized 
to take over the system and business. 

KNOXVILLE, TENN.—The People’s Telephone & Telegraph Company has 
asked for a right to lay about one mile of underground conduit. 

RIVES, TENN.—A new telephone company has been organized here by T. 
J. Bonner, B. J. Wade and others. 

HUNTINGDON, TENN.—The Western Dixie Telephone Company has been 
organized at Vale, this county, with E. B. Simmons, president; Dr. Florence, 
vice-president, and A. N. Presson, secretary and treasurer. The company has 
lines in operation between Camden and Huntingdon and several subscribers at 
both places. It is the intention of the company to extend its service. 

SAN ANTONIO, TEX.—The Southwestern Telegraph & Telephone Company 
will expend about $80,000 in extending and improving its system in this city. 

NEW BRAUNFELS, TEX.—The Independent Commercial Telephone Com- 
pany has applied to the City Council of New Braunfels for a franchise to install 
a telephone exchange here. 

SAN ANTONIO, TEX.—Frank C. Smith, of San Antonio, president of the 
Commercial Telephone Company, announces that he has just purchased for his 
company the independent telephone exchanges at Austin, Taylor, Temple and 
Belton, and that he has leased from the Beaumont Northwestern Telephone 
Company the long distance lines and local exchanges belonging to that corpora- 
tion. Mr. Smith denies the published report that he was acting for H. E. 
Huntington, of California, in making these purchases. He says that extensive 
improvements will be made to the acquired properties. 

SALT LAKE CITY, UTAH.—It is stated by the management of the Inde- 
pendent Telephone Company that by May 1 its system will be in operation in 
Salt Lake and Ogden and that by that time the company will have expended 
$1,000,000 on construction work. Buildings in both cities are now almost 
ready for occupancy. A switchboard which will accommodate 12,000 connec- 
tions is being installed here. The plans of the company include the invasion 
of Idaho and Montana within the next year. 

LYNCHBURG, VA.—The Southern Bell Telephone Company has applied for 
a new franchise at Lynchburg, and a warm fight is expected. A minority re- 
port of the Council committees has been made asking for lower rates. 

LENA, WIS.—A telephone company with a capital stock of $4000 has been 
organized here. It was promoted by A. W. Larson, of Wausaukee, and it will 
be known as the Farmers’ & Merchants’ Telephone Company. 

MONROE, WIS.—Prominent farmers of Adams and Washington townships 
are organizing a telephone company for the purpose of building a line out 
through the towns. E. Holcomb, F. Hefty and others are interested. 

VERA CRUZ, MEX.—The Government of the State of Vera Cruz has 
granted a concession to A. Espinosa, of Vera Cruz, for the establishment of a 
complete telephone system here. 

CITY OF MEXICO, MEX.—The Department of Communications and Public 
Works of the Mexican Government has ordered the construction of an exten- 
sive system of telephone lines in the Yaqui district, State of Sonora. It is 
proposed to connect every town and hamlet in that district with telephone com- 
munication. This action is taken in order that the movement of troops in 
pursuit of Yaqui Indian outlaws may be expedited and also to help in the set- 
tlement and development of that rich region. The Secretary of Communica- 
tions and Public Works, City of Mexico, can give information in regard to 
the proposed work. 
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ELECTRIC LIGHT AND POWER. 


CLANTON, ALA.—J. P. Van Derveer has a franchise for an _ electric 
light and power plant. The details will be ready in a short time. 

MENDOCINO, CAL.—The Mendocino Electric Light & Power Company has 
been formed by A. Brown, of Mendocino, and others, with a capital of $25,000. 
They have purchased the electric light plant at. Mendocino and will furnish 
light to the coast towns. 

SANTA CRUZ, CAL.—The Big Creek Power Company, of Santa Cruz, con- 
templates erecting an additional generating station at Chittenden from which 
it can supply light and power to Watsonville, Gilroy and Hollister, if satisfac- 
tory terms cart be obtained. A steam plant will also probably be constructed. 

GLENWOOD SPRINGS, COL.—The Colorado Power & Irrigation Company 
is making preparations to begin immediate work on a plant at the Shoshone 
Falls, on the Grand River, near here, as soon as the weather conditions will 
permit. It is estimated that the plant will have a capacity of about 20,000 
horse-power, which will be a sufficient supply for this city, Leadville and a 
number of adjacent mining towns. 

WOODBURY, CONN.—An electric light plant will probably be erected this 
spring, at a cost of $15,000, by the local company. E. S. Boyd is secretary. 

THOMASTON, CONN.—The Thomaston Electric Light Company has de- 
cided to construct a new plant in the spring. The plant was destroyed by 
fire last fall. : 

SANDPOINT, IDAHO.—The Sandpoint Water & Light Company has been 
incorporated, with a capital of $50,000, by J. D. Sherwood, Wm. G. Malloy and 
B. C. Riblet, of Spokane, Wash., and L. D. Farmen, of Sandpoint. 


GEORGETOWN, ILL.—W. C. Dukes and Edw. Cooley 
franchise for an electric light plant. 

HARMON, ILL.—The citizens and the Village Board are considering the 
advisability of constructing an electric light plant. 

QUINCY, ILL.—The City Council has appointed a committee to investigate 
the feasibility of constructing conduits and placing all wires underground in the 
business district of the city, contemplating a general system over the entire city, 
to be owned and controlled by the city, users to lease the same. Address F. 
C. Hancock, city engineer. 

NORTH VERNON, IND.—The Town Council is taking steps to enlarge and 
improve the eleciric light piani. 

JASPER, IND.—It is reported that the Town Council is preparing to con- 
tract for the construction of an electric lighting and power plant. 

HOPE, IND.—The Hope Canning Company has incorporated to install an 
electric plant to light its factory and also to sell light and power to the citizens 
of the town of Hope. 

NEWHAVEN, IND.—Bids will be received April 5 by the Board of Town 
Trustees for furnishing material and constructing a complete electric light plant. 
H. H. Schnelker is chairman. , 

ANDERSON, IND.—The municipal electric light plant of this city has been 
enlarged to a capacity for a city of 50,000 inhabitants. The commissioners 
have announced that on April 1 a 30 per cent. reduction will be made in the 
rates for electric light service. The maximum rate at this time is 10 cents per 
kilowatt and the minimum is 6 cents. 

ELKHART, IND.—The Elkhart Electric Company and the Home Electric 
Light & Power Company, of this city, have merged and filed amended articles of 
incorporation with the Secretary of State. The capital stock of the former com- 
pany is $100,000 and of the latter company $50,000. The name of the merged 
or united company is the Elkhart Electric Company, and the capital stock is 
increased to $250,000. The operation of the new company will be carried on 
in Elkhart and Elkhart County. 

CORNING, IA.—A receiver has been appointed for the Corning Electric 
Company on the application of the Hanover National Bank, of New York, and 
the First National Bank, of Corning, who are creditors of the company. 

UNIONTOWN, KY.—G. F. Cecil, of Springfield, Ky., has purchased the 
electric light plant, and will make improvements to the same. 

BALTIMORE, MD.—It is stated that the Maryland Telephone & Telegraph 
Company will enter the electric lighting and electric power field. This move 
will bring it into direct competition with the United Electric Light & Power 
Company, which has heretofore had a monopoly in this line. The Electrical 
Commission has granted a permit to the telephone company to enter the sub- 
way conduits with wires for furnishing electric lights and power. President 
Webb, of the telephone company, states that the company has purchased the 
plant of Mr. J. H. Purnell for immediate use, and that plans are being pre- 
pared for a larger plant, to cost about $1,000,000. The United Electric Light 
& Power Company has protested against the granting of such conduit privileges 


have secured a 


to the Maryland Company. 

GRAND RAPIDS, MICH.—The question of enlarging and improving the 
electric light plant, at a cost of about $11,000, is under consideration by the 
Council. 

GRAND RAPIDS, MICH.—The 
Rapids, has been organized to construct 
and transmit electricity to this city; capital, $15,000. 
construct a dam at Cascade, which will raise the river 22 feet, and furnish 1000 
Follmer is president and E. A. Stowe secretary. 


Cascade Electric Company, of Grand 
a power house on Thornapple River 


The company proposes to 


horse-power. E. C. 


SOUTH STILLWATER, MINN.—B. L. Hanks, Recorder, writes that the 
citizens have voted to issue bonds for an electric lighting plant. 


HELENA, MONT.—The Bow Power Company, which was recently incorpo- 
rated in South Dakota, is reported to have in contemplation the construction of 
a dam across the Missouri River below Helena and the generation of electric 
power to be conveyed to Helena, Butte, Anaconda and other points. About 
$750,000 will be expended. 
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SODUS, N. Y.—-The Town Board has granted the Sodus Gas & Electric 
Company a franchise for an electric light plant. 

PENN YAN, N. Y.—N. S. Dailey, Village Clerk, writes that it was voted 
March 15 to issue $35,000 bonds for the construction of an electric light plant. 

ROCHESTER, N. Y.—As a result of negotiations between Mayor Cutler 
and the Rochester Gas & Electric Company, the poles and wires on Monroe 
Avenue in this city will be removed and the wires run through underground 
conduits. 

NEW YORK, N. Y.—A bill has been introduced in the Assembly at Albany 
to confer additional powers upon the Board of Aldermen of New York City. 
One of the most important of these powers is the permission to establish, build 
or equip telegraph, telephone or other alarm system or systems of communication 
for the police and fire departments and for the construction of subways and pipe 
galleries for the purpose of containing wire tubes, conductors, sewer pipes, gas 
or water pipes, and for other similar purposes. This would affect the Empire 
Subway Company, which has a monopoly in its line in New York City now. 

ASHEVILLE, N. C. 
light plant. B. M. Lee is City Engineer. 

OXFORD, N. C.—The Town Commissioners have granted Mr. Ebert, of 
Watertown, Conn., a franchise for water works and an electric light plant. 

KINSTON, N. C.—Bids will be received by N. J. Rouse, Mayor, April 18, 
for constructing water works, a sewerage system and an electric light system. 

HICKORY, N. C.—K. C. Menzies has been appointed temporary receiver of 
the Thornton Light & Power Company, of Hickory. The liabilities include a 
complete city lighting plant valued at about $25,000. 

MINOT, N. D.—It is stated that an extensive addition may be built to the 
electric light plant this spring. 

BEDFORD, OHIO.—The People’s Electric Light Company, of this place, 
has passed into the hands of E. E. Mandeville and Edwards Robert, of Phila- 
delphia, who will make considerable improvement in the machinery and equip- 
ment of the plant. 

PITTSBURG, PA.—The Allegheny County Light Company has secured the 
contract for lighting the city for one year at $96 per 2000-cp arc lamp; and 
$35 for s50-cp incandescents. 

COLUMBIA, TENN.—The Board of Aldermen has authorized the 
commssion to investigate the question of constructing an electric light plant. 

HEMPSTEAD, TEX.—An electric light plant is to be installed here. W. P. 
Lipscomb can give information. 

SALT LAKE CITY, UTAH.—The Council is investigating charges against 
the Utah Light & Railway Company, which is accused of using inferior meters, 
unsatisfactory service, and charging the city and citizens for lighting which 
was not furnished. A similar investigation was made a short time ago by the 
Commercial Club, but no definite action was taken. 

NEWPORT NEWS, VA.—The Consumers’ Light, Heat & Power Company, of 
Newport News, has been placed in the hands of a receiver, J. A. Willett being 
appointed as such. T. T. Thompson, one of the largest stockholders, applied 
for the receivership, claiming that the business was not on a paying basis. 

RICHLAND CENTER, WIS.- 
electric light plant, at a cost of $20,000. 

NEENAH, WIS.—The City Council 
Light, Heat & Power Company a t1o-year franchise for lighting the city. 

MARSHFIELD, WIS.—The City Council has come to an agreement with 
the Marshfield Water, Electric Light & Power Company, whereby the city is to 
buy the electric light and water plant at $150,400. 


Bids are wanted April 1 for constructing an electric 


street 


It is reported that the city will construct an 


has granted the Wisconsin Traction, 


KEWAUNEE, WIS.—The question of issuing bonds for a new electric light 
plant and water works will be submitted to the people at the coming spring 
election. At the same time the question of municipal or private ownership will 


also be voted upon. 


HAVANA, CUBA.—In consequence of the extension of the plans for the 
construction of the Cienfuegos, Palmira & Cruces Electric Power & Railway 
Company’s system, bids for the work on the modified plans will be readvertised, 
to be received about June 15. 


WHITBY, ONT.—Bids are wanted April 4 for $15,000 electric light and 


$50,000 water works bonds. Jos. White is Town Treasurer. 


TORONTO, ONT.—The Electric Development Company, of Ontario, has 
made public some of its plans for transmitting power from Niagara Falls to 
Toronto. As a start, 50,000 horse-power will be transmitted. The company has 
a private right of way, and, in place of wooden poles to support the wires, 
These towers will be goo feet apart and 
the west cross arm will be 45 feet high. There will be four circuits, so that in 
case of any accident to one of the circuits, three others will be available. The 
There will be a transformer house at 


galvanized steel towers will be used. 


voltage on the line will be 60,000 volts. 
Niagara Falls, at which the voltage will be stepped up, and another at Toronto 
where it will be stepped down to the voltage commercially in use. The works 
at Niagara are proceeding very rapidly and about 450 feet of the main tunnel 
The coffer dam is practically completed and the work on 
It is expected that the excavation of 
The transformer 


has been excavated. 
the wheel pit is progressing very rapidly. 
the pit will be completed about the first part of August next. 
houses will also be erected this season. 

OTTAWA, ONT. 
Company’s interesting changes, now in progress in the west, is the new stage 
reached in the work on the $500,000 power improvement to the company’s facili 
ties at Fort William, Ont. The motive, light and heating power is all to be 


It is announced that one of the Canadian Pacific Railway 


changed to electricity. The work of installing the machinery in the new 
power house has just begun, and is proceeding apace. The power house is now 
complete with the exception of the machinery. The plant, when finished, will 


be capable of developing 3000 horse-power, which will be distributed over all 
the operations of the Canadian Pacific at Fort William, including the lighting 
systems, operation of the elevators, water works and machine shops. 


Seisunstninsdnananbenatenstioe ee 





| 
| 


626 ELECTRICAL WORLD anpd ENGINEER. 


THE ELECTRIC RAILWAY. 





BIRMINGHAM, ALA.—The Birmingham Railway, Light & Power Company 
has bought a piece of property near its power house, so as to enlarge the plant. 
Several new boilers, a 60-cycle, three-phase, 2300-volt alternator and a new di- 
rect-current, 1600-kw, 575-volt generator will be installed. 

OAKLAND, CAL.—The San Francisco, Oakland & San Jose Railroad Com- 
pany, operating the Key Route, is preparing to erect new shops and enlarge 
the power station capacity. Eight-car trains are frequently operated on this 
line. 

DENVER, COL.—General Manager C. W. Sells, of the Manitou & Pike’s 
Peak Cog Road, announces that after this year the road will be operated by 
electricity. The work of changing the motive power from steam to electricity 
will cost approximately $200,000. 

LOVELAND, COL—It is said that W. A. Riley, who constructed the Love- 
land-Estes Park road, has under consideration a plan to build an electric rail- 
way on the road. Mr. Riley, it seems, built the road for the county at a cost 
of $18,000, and it is said that they would grant him a franchise over it for a 


like amount. 

GLENWOOD SPRINGS, COL.—Albert C. Johnson, who says he represents 
considerable southern capital, has been here looking into the feasibility of build- 
ing an electric railway from Glenwood Springs to Mt. Sopris, 12 miles south, 
and has incidentally looked into the practicability of building a similar line over 
the mountains to Trapper’s Lake, about 25 miles north. 

LEADVILLE, COL.—The Leadville-Denver Mining, Tunnel & Tramway Com- 
pany has voted to issue $500,000 worth of bonds for the purpose of building an 
electric railway from Leadville 6 miles to a point where a tunnel will pierce 
the mountains for half a mile. This new electric road will cost, with its equip- 
ments, $260,000, and will be a connecting line for the steam railroads between 
Denver and Leadville. It will cut down the distance between the two points 
mentioned 175 miles by the Denver & Rio Grande Railroad and 40 miles by the 
& Southern Railroad. The new line will be equipped for carrying 


Colorado 
The officers of the company are: James A. Shinn, 


both freight and passengers. 
president; Alfred C. Phelps, vice-president; Byron Tifft, secretary. The com- 
pany is incorporated for $2,000,000. 

HARTFORD, CONN.—tThe board of directors of the Danbury & Harlem 
Traction Company has elected D. E. Leowe, of Danbury, president; Stephen B. 
Quick, of North Salem, vice-president; J. N. Cronley, of New York, secretary; 
Technical difficulties arising from a trans- 


Phillip Simon, of Danbury, treasurer. 
cessation of construction work, 


fer of control of the corporation resulted in a 
but it is expected that operations will be resumed this spring. 


HILLSBORO, ILL.—Application for incorporation has been made to the 
Secretary of State for the Hillsboro Electric Railway Company. 

CHICAGO, ILL.—Fire recently destroyed the Blue Island Avenue barns 
of the Union Traction Company. Six hundred cars burned and the building 
was totally destroyed. The loss will be about $300,000. 

SPRINGFIELD, ILL.— Articles of incorporation for the Springfield, Lincoln, 
Bloomington, Pekin & Peoria Electric Railway Company, with a capital stock of 
The principal offices will be located at Bloomington. 
The incorporators are: Lafayette Funk, of Shirley; D. W. Hart, of Lincoln; 
A. G. Kingman, of Peoria; J. F. Prather, of Williamsville, and Logan Hay, of 
Springfield. The board of directors is composed of S. E. Prather, Lafayette 
Funk, F. W. Aldrich, W. H. Evans, A. G. Kingman and J. W. Hoblit. 


$50,000, have been filed. 


INDIANAPOLIS, IND.—The French Lick & West Baden Electric Railway 
Company has increased its capital stock to $50,000. 

COVINGTON, IND.—The Fountain & Warren Traction Company, which 
plans to build an interurban railroad from Covington east to Lafayette and 
west to Danville, Ill, is stated to have financed its project, to have made all 
arrangements for building the line and to have awarded equipment contracts. 


KOKOMO, IND.—New officers and directors have been chosen at a meeting 
of the Kokomo, Marion & Western Traction Company. ‘They. are as follows: 
George J. Marott, of Indianapolis, president; L. J. Kirkpatrick, of Kokomo, vice- 
president; I. C. McReynolds, of Kokomo, secretary and treasurer; Lee Hall, 
of Marion, superintendent of construction. It has been decided to proceed at 


once to extend the line as far east as Bluffton and west to Lafayette and Leb- 


anon the coming season. 


INDIANAPOLIS, IND.—The Interstate Traction Railway Company, com- 
posed of Ohio capitalists, has filed articles of incorporation with the Secretary of 
State. The company will build between Dayton, Ohio, and Indianapolis. The 
road will be 120 miles long. The capital stock of the concern is $50,000. The 
principal offices of the company will be at Liberty, Ind. The incorporators are: 
John D. Boroff and W. H. Heinz, of Dayton; E. R. Phillips, of New Carlisle, 


O., and B. A. Landis, of Camden, O. 


LANSING, MICH.—The Indiana & Michigan Electric Company is reported 
to have been organized in Trenton, N. J., with a capital stock of $2,000,000, for 
the purpose of furnishing light and power and operating electric railway lines 
in the states named. The incorporators of the company are: G. W. Flaacke, 


Ir., H. Hobart Porter, Jr., and Francis Blossom, of Jersey City. 


GRAND RAPIDS, MICH The Grand Rapids & Ionia Railway Company, 
Ionia & Owosso Railway Company and the Jackson & Lansing Railway Com. 
pany are all owned and controlled by the same interests. They will build 


lines from Grand Rapids to Ionia, from Ionia to Owosso and from Jackson to 


Lansing, 33 miles, 45 miles and 37 miles long, respectively. No contracts for 
building any of the lines have been let The office address of the companies 
is 1114-17 Majestic Building, Detroit 


LANSING, MICH.—The Lansing & Suburban Traction Company has been 
incorporated under the street railway law of Michigan, with a capital stock of 
$1,000,000, for the purpose of taking over the property of the Lansing City 
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Electric Railway, the Lansing, St. Johns & St. Louis Railway, and building a 
proposed extension from Lansing to Pine Lake, a resort about 10 miles from the 
city of Lansing. The stockholders of the company are: Nelson Miles and 
Myron W. Mills, of Maysville; George G. Moore, of Port Huron, and James 
H. Elliott, of Lansing. James H. Elliott, the present manager of the Lansing 
Street Railway Company, will, it is understood, be the managing director of 
the new company. 

MAGNOLIA, MISS.—S. E. Shilling and associates are having a line sur- 
veyed from Magnolia, through Fernwood, McComb City and Summit, 12 miles, 
with a view of constructing an electric railway. 


JACKSON, MISS.—The Senate has passed the House “Jim Crow’ street 
car bill, which provides that street car companies shall provide separate compart- 
ments for whites and blacks. 


ST. JOSEPH, MO.—Mrs. Anna Butler, of Des Moines, Ia., representing 
New York and Cleveland capitalists, who are promoting an electric railway 
between St. Joseph and Kansas City, and also a new line north of St. Joseph 
toward the Iowa line, is planning to go before the local Council in behalf of 
the interests she represents with an application for a street railway franchise. 


OMAHA, NEB.—The Omaha & Council Bluffs Street Railway Company 
plans to dispose of $2,000,000 of bonds when market conditions are favorable, 
so as to pay for improvements to the property last year and to provide for 
improvements to be made this year. A new power house, to cost about $500,- 
000, is now under construction, and a number of important extensions of the 
company’s lines have recently been made. The plans of this year provide for 
carrying out the general improvements begun last year and for building a 
number of important new lines. 


MORRISTOWN, N. J.—The Morris County Traction Company plans to begin 
the construction of its proposed road Aug. 1. All contracts for building the 
line and furnishing the equipment have been let. The line will run from Dover 
to Morristown, Summit and Elizabeth. Power will be hired. Robert D. Foote 
is president; F. H. Alleman, secretary and manager. 


NEW YORK, N. Y.—The New York City Railway Company, of Manhattan, 
and the Brooklyn Rapid Transit Company, have agreed to co-operate in operating 
cars over the new Williamsburg bridge. The effect of* the agreement is that 
the two companies will each use two of the six tracks on the bridge for the 
carrying of their passengers to the opposite bridge terminal, while the remaining 
two tracks will be used for the running of shuttle bridge cars. The power for 
these shuttle cars will be supplied by the two companies. Terms satisfacotry to 
the two companies are yet to be fixed by the Bridge Commission. 


NEW YORK, N. Y.—TIn a circular issued by the Municipal Art Society still 
another plan for the relief of the traffic congestion on the Brooklyn Bridge is 
suggested. The idea is to make a loop on Manhattan Island for the tracks now 
running over the bridge. It is suggested that the north or Manhattan tracks be 
continued by a curve to the north in descending to a subway at Reade and Elm 
Streets, and thence passed under the present subway and across under Reade 
Street to West Street, under West to Liberty, under Liberty to Broadway, under 
the subway in Broadway, and continuing east to Nassau, under Nassau Street 
and the east side of Park Row back to and over the Brooklyn Bridge as its 
southern track. New stations are proposed at Reade Street and Broadway, 
Reade Street and West Broadway, West and Warren, West and Fulton, West 
and Liberty and Liberty and Nassau Streets. 


OKLAHOMA CITY, O. T.—The latest in interurban electric railway projects 
here is a plan to build a line to connect Oklahoma City, Lawton, Norman, 
Shawnee, El Reno and Chickasha. Pennsylvania capitalists, among whom are 
H. E. Ahrens, of Reading, and J. H. McDonald, of Reedsville, are said to be 
interested. 

KANE, PA.—Another effort is being made to organize a company to build an 
electric railway connecting Kane, Johnsonburg, Ridgway and St. Mary’s. 


PUNXSUTAWNEY, PA.—The Jefferson Traction Company has completed 
securing right of way for an extension of the Punxsutawney & Reynoldsville 
line from the latter place to Sykesville, a distance of about 6 miles. Work on 
the extension will be begun as soon as the weather permits. The Jefferson 
Company has an agreement with the DuBois Traction Company to build a 
line from that place, which will connect with the Reynoldsville & Sykesville 
line at the latter place. The DuBois Company will also begin the work of 
constructing this spring. The Sykesville and DuBois division will be about 
9 miles in length. 


POWNAL, VT.—The Selectmen of Pownal have granted a franchise to 
the Bennington & North Adams Street Railway Company for the construction 
of a line through that town. The company desires to build from Williamstown 
through the town of Pownal to the Bennington line. 

RICHMOND, VA.—The Seaboard Traction Company has been chartered, 
with a capital of $250,000, to build an electric railway from Richmond to Ports 
mouth. The principal offices will be at Suffolk, Va. The officers are as fol 
lows: L. R. Britt, president; W. H. Robinson, of Norfolk, first vice-president; 
W. D. Southall, treasurer; Geo. H. Lewis, of Norfolk, general manager; Lee 
3ritt, of Suffolk, secretary and auditor. The line will open a quick outlet for 
the great trucking interests of eastern Virginia. Power houses will be erected, 
and part of the power may be secured from the new Appomattox River plant 
at Petersburg. The charter provides that work shall begin at once. The capital 
stock may be raised to $800,000. 

CHIPPEWA FALLS, WIS.—The Chippewa Valley Electric Railway Com- 
pany has mortgaged its property for $750,000 to the Security Trust Company, 
Camden, N. J. Of the sum, $250,000 will be used for building new lines. 


MONTREAL, QUE.—Notice is given that application will be made to the 
Parliament of Canada at the next session for an act to incorporate the Canadian 
Traction & Power Company, with power to construct a railway from a point in 
or near the city of Montreal to a point in or near the city of Ottawa, with 


branch lines. Louis Boyer, of Montreal, is solicitor for the applicants. 
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NEW INDUSTRIAL COMPANIES. 


THE CITIZENS’ ELECTRIC COMPANY, of Amsterdam, N. Y., has been 
incorporated; capital, $50,000. Directors: W. W. Dickson, M. G. Walsh and 
G. C. Stewart, Amsterdam. 


THE NEW YORK & PENNSYLVANIA RAILWAY (reorganized) has been 
incorporated; capital, $570,000. Directors: F. A. Cobb and Howard Cobb, 
Ithaca, and H. M. Cook, Hornellsville. 

THE EDGERTON ELECTRIC MOTOR MANUFACTURING COMPANY, 
of Philadelphia, has changed its name to Dialt Motor Company and increased 
its capital stock from $300,000 to $1,250,000. 

THE SWITCHBOARD MANUFACTURING COMPANY, of New York, 
has been incorporated with a capital stock of $15,000. The directors are: 
August Schraam, Louis Freund and Ernst Ohnell. 


THE STUDEBAKER AUTOMOBILE COMPANY, South Bend, Ind., has 
filed articles of incorporation with the Secretary of State. The capital stock 
is $100,000.. The company will manufacture and sell automobiles. 


THE REPUBLIC BUILDING COMPANY has been organized in Cleveland, 
O., with a capital stock of $500,000. The purpose of the company is to erect 
a 1o-story power building for light manufacturing concerns. 


THE ROBBINS ELECTRIC COMPANY has been incorporated at Wash- 
ington, D. C., with a capital stock of $150,000, the names of the incorporators 
being H. Clay Campbell, Charles Embrey and Ralph E. Campbell. 


THE RIO DE JANEIRO TRAMWAY, LIGHT & POWER COMPANY has 
been incorporated in Jersey City; capital, $200,000. Incorporators: Horace S. 
Gould, Otho S. Lee, Edgar E. McWhinnery and Charles A. McCredy. 


THE GLOBE ELECTRIC COMPANY has filed incorporation papers at 
Camden, N. J. Its purpose is to deal in and sell electrical machinery. The 
capital is $100,000. The incorporators are Henry S. Ritbenack, W. C. L. 
Eglin and James E. Hays. 


THE WARREN & JAMESTOWN STREET RAILROAD COMPANY (mer- 
ger and reorganization) has been formed at Jamestown, N. Y.; capital, $200,000. 
Directors: David M. Siggins and H. M. Preston, Warren, Pa., and C. H. 
Clifford, Jamestown. 


THE ELECTRIC SUPPLY COMPANY has been chartered at Savannah, 
Ga., with a capital stock of $25,000, with the privilege of increasing to $100,000. 
The purpose of the company is to carry on a general electrical supply and re- 
pair business with headquarters at Savannah. 


THE ELECTRIC BLOCK RAILWAY SIGNAL CORPORATION has filed 
incorporation papers at Augusta, Me., with a capital stock of $10,000. The 
officers are: President, F. C. Robinson, Farmington, Me.; treasurer, W. H. 
Cook, Farmington, Me.; director, E. H. Whitney, Farmington, Me. 


THE EASTERN ILLINOIS TRACTION COMPANY has been incorporated 
at Mattoon, IIl., with $5000 capital. The road will run from Mattoon, Coles 
County, to Champaign, Champaign County. E. A. Potter, of the American 
Trust & Savings Bank, Chicago, is one of the incorporators. 


THE INDIANA & MICHIGAN ELECTRIC COMPANY has been incorpo- 
rated in Jersey City; capital, $2,000,000. Incorporators: George W. Flaack, 
Jr., H. Hobart Porter, Francis Blossom, Herman L. Crawford, Lyman J. Dwyer, 
Frederick P. Delafield, Frederick W. Longfellow, Henry C. Colwell and Harold 
S. McKee. 


LEGAL. 


TO REORGANIZE.—tThe business of Robert L. McOuat, wholesale dealer in 
electrical supplies at 125 S. Meridian Street, Indianapolis, Ind., has been turned 
over to A. F. Potts, as trustee, for reorganization. The trustee will continue 
the business until the new company takes charge. 


LANGE LAMP SOCKET PATENT SUSTAINED.—The Lange patent on 
the present method of fastening together the cap, shell and insulation of in- 
candescent sockets has been sustained in a decision of the United States Circuit 
Court of Appeals of the Third Circuit. The present owners of the Lange 
patent are the Bryant Electric Company. 


THE W. H. SMITH COMPANY, Indianapolis, Ind., dealer in electrical 
supplies and power equipment, has been placed in the hands of a receiver—Mr. 
George B. Elliott—on the petition of the Gillmore Electric Company, of South 
Boston, Mass. The prolonged illness of President W. H. Smith is given as 
the reason for the concern’s embarrassment. 


COMPETING TELEPHONE LINES.—The Supreme Court of Iowa has 
held that where neither of two telephone companies had the exclusive right 
to string its wires along a particular side of a street or highway, it was 
proper for the court to require that their wires should be constructed a 
sufficient distance fom each other so that the use of one would not unreason- 
ably interfere with the use of the other. 


INDIANAPOLIS, IND.—A suit has been filed here asking for a receiver 
for the Edwards Railroad & Electric Light Company. The company was in- 
corporated under the laws of Indiana and has its business office in Chicago and 
its factory in Ohio. The company was organized to manufacture and repair 


steam engines, electric dynamos, electric arc lights, etc. The complaint charges 
that the company has violated the corporation laws of the three States; also 
mismanagement. 

ERECTING POLE LINE.—The Supreme Court of Pennsylvania, in the 


suit uf the city of New Castle, Pa., vs. the Central District and Printing Tele- 
graph Company, decided as follows: 1. A city may provide by reasonable 
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regulations for the use of its streets by a telegraph or telephone company. 
2. An ordinance that a telephone company may apply to the council to have 
its poles located, and that the council may designate the location of each pole, 
or authorize the street committee or the city engineer to make the location, 
is not invalid, as preventing the company from erecting poles in any street 
in the city, or impairing its right to so do. 3. A city ordinance required that 
telephone poles should be located under the approval of the city engineer, and 
under his supervision. A mere verbal approval by the engineer of a general 
plan showing the place where the poles were to be erected does not authorize 
their erection at the points designated without further supervision by the city 
engineer. 


LEBANON, IND.—Judge Artman, of the Boone Circuit Court, has rendered 
a decision of great importance to the telephone men in Indiana. There are two 
telephone companies in Thorntown, and one in Lebanon. The cities are 16 
miles apart. The Lebanon Telephone Company entered into a contract with the 
Thorntown Independent Company whereby the latter was to be granted ex- 
clusive service between Thorntown and Lebanon. Then the Thorntown Co- 
operative Company applied for admission to the Lebanon Company’s switch- 
board, but was refused because of the contract with the other company. The 
Co-operative Company then applied for a writ of mandate to compel the Leb- 
anon Company to admit it to its switchboard, alleging that the Lebanon Com- 
pany was a common carrier and could not discriminate against companies. In 
making up the issues of the case two months ago, Judge Artman held that if 
the allegations in the complaint were true the Lebanon Company was a common 
carrier, and as such would be bound to grant connection to all companies seek- 
ing admission. However, the case went to treat on the question of facts, and 
after taking the matter under advisement for two months Judge Artman ren- 
dered a special finding holding that the allegations in the complaint were not 
sustained; that it had not been established that the Lebanon Telephone Company 
was a common carrier, and for these reasons his decision must be for the de- 
fendant and the petition dismissed. The case will be appealed to the Supreme 
Court. 


DUTY AS TO BROKEN WIRE. On the appeal in the case of a man who 
had been killed by contact with a broken wire of an electric light company in 
a storm, the Supreme Court of Louisiana has ruled as follows: A wire of an 
electrical company, detached from the poles and lying in the streets of a 
town, is, of course, out of place, and those having control of it and charged 
with the legal duty of taking due care of it have the burden of accounting for 
its being found in that condition and situation (Maus vs. Broderick, 25 South. 
977, 51 La. Ann. 1153), and to show that it was not due to its negligence. 
It is the absolute duty of an electric light company conveying electricity by 
overhead wires strung through the streets of a city to keep its wires con- 
stantly insulated so as to be prepared to guard against the effect of objects 
coming in contact with them regardless of the facts and causes which may 
bring about the contact. The fact that a telephone company may have strung 
its wires above those of the electric light company already in position, and 
should have taken no steps to guard against the coming in contact of the wires 
of the two companies at the crossing points, and that in stringing its wires it 
did so negligently and loosely that one of its wires fell, in a storm, upon an 
uninsulated wire below, causing it to burn and fall on the street, is no excuse 
to the electric company in not having performed its own duty of additional 
and special precautions in the premises. A fault on the part of the telephone 
company did not relieve it from the consequence of its own fault. The falling 
of the telephone wire on the wire below would have been attended with no 
disaster but for the uninsulated condition of the latter, and that condition 
is to be attributed as the proximate cause of the death of the husband and 
father of the plaintiffs. 


ORDINANCES FOR LIGHTING.—In an action by J. Le Feber, et al, 
against the Northwestern Heat, Light & Power Company, et al, as to a fran- 
chise granted, the Supreme Court of Wisconsin has reversed a judgment for 
the defendants. The place was West Allis, Wis., and the ordinance was 
assailed as unreasonable. The Supreme Court’s views are: 1. Though the 
discretion of municipal corporations in the exercise of the powers conferred 
upon them by the Legislature will be given a broad scope and accorded great 
deference by the courts, nevertheless that power must be exercisd for public 
purposes and, if an ordinance be so remote from such purposes that no relation 
thereto can be discovered, it will be held unauthorized and invalid. 2. A village 
ordinance granted to a certain company the exclusive right to furnish lights 
for the city and its inhabitants for a period of 30 years, and if, within a period 
of four months immediately preceding the expiration of the 30 years, the city 
should fail to make arrangements to purchase the plant, then for an additional 
period of 20 years. The village was located within a few miles of a large 
city, and had come into existence because of the location there of large manu- 
facturing establishments. The electric street car lines from the city had been 
extended to the village at the time the ordinance was passed. The prices which 
the ordinance authorized the company to charge for the various kinds of light 
which it was to furnish were from 30 to 75 per cent. in excess of those paid 
elsewhere under similar circumstances, the greatest excess being upon the only 
variety of lights which the company could be compelled to furnish. The con- 
tract contained no provisions by which the village could compel the company to 
extend its gas mains or electric wires or to furnish any other than gasoline 
lights. It was provided that the company should commence active work within 
five months from the time the ordinance was accepted, but there was no pro- 
vision as to when such work should be completed. The village had sufficient 
inhabitants to make it a city, though the fact could not be established until a 
State census was taken; and Rev. St. 1898, Sec. 925-52, subd. 34, provides that 
cities shall not make lighting contracts for a longer period than 10 years. Held, 
that the ordinance was void for unreasonableness. 3. The grounds of the in- 
validity of the ordinance so permeated the whole, and were so interdependent, 
that the unreasonable and illegal features could not be eliminated so as to allow 
the remainder to stand. 4. The fact that a village ordinance has been sub- 
mitted to a popular vote and assented to by a majority of the electors of the 
village does not prevent it from being held void as unreasonable. 
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PERSONAL. 

MR. ARTHUR WARREN.—In en- 
larging extensively its sphere of opera- 
tions, the Allis-Chalmers Company has 
found it desirable to increase the scope 
of its Publishing Department, and it 
has been fortunate enough to secure 
the services of Mr. Arthur Warren, 
whose work in the field of technical 
journalism and whose success as what 
one may perhaps call a ‘publicity pro- 
moter” is too well known to everyone 
in the electrical field to need dwelling 
upon. Mr. Warren is a Bostonian with 
remarkable qualifications for the work 
to which he has of late devoted him- 
self. Coming of a family of consider- 
able mechanical aptitude and _ distinc- 
tion, he prepared himself for the tech- 
nical side of his work by actual machine 
shop practice. After this he began to 

travel, and while traveling wrote about things which he saw. The transition 
to journalism was easy, and in 1883 Mr. Warren joined the staff of the Boston 
Herald, then as now one of the most influential journals in the country. With 
this newspaper he remained for 14 years, becoming its leading special article 
writer and discussing not only economic topics, but venturing into the fields 
of biography and of dramatic and literary criticism. Meantime Mr. Warren 
took up other editorial work and was assistant editor of the Beacon, a well- 
known Boston weekly, and from 1886 to 1888 editor of the Boston Home Jour- 
nal. In December, 1888, Mr. Warren was sent abroad by the Boston Herald 
as its London correspondent, in which capacity he served it most efficiently for 
some nine years, besides writing for a number of other American and British 
publications. His London home, which he still retains, was thus for many 
years a charming center of social and literary intercourse, in which many famous 
Americans and Europeans participated. In November, 1897, Mr. Warren 
returned to the United States at the invitation of Mr. George Westinghouse, 
a man quick to recognize the talent suited to carry out important new plans; and 
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whose record of solid achievement in the way of publicity of the best kind as 
to articles, pamphlets, advertising and the diplomatic aspects, has certainly 
never been surpassed. In February of this year, his work in that connection 
both in this country and in England being practically completed along the 
original lines laid down, Mr. Warren resigned. He has been actively engaged 
since then in this city on literary work of all kinds for the leading magazines 
and newspapers, and had planned to sail for Europe on March 12, when he 
was invited by the executive of the Allis-Chalmers Company to become manager 
of publicity for that corporation under its new regime. The field of available 
talent had been thoroughly looked over, and it was felt that by training and 
experience Mr. Warren was the man for the very important post. Mr. War- 
ren has accepted the offer, and has already taken up his new duties. While 
he may himself entertain regrets at not following up the purely literary work 
offered him in really embarrassing abundance, it is a matter of congratulation 
that he will devote his time and energies to the publicity side of one of the 
greatest and most comprehensive mechanical enterprises in the United States. 

MR. M. L. MORA, of the General Electric Company, is in Cuba. He is 
expected back in a week or ten days. 

MR. W. K. PALMER, the well-known consulting mechanical and electrical 
engineer in Kansas City, has moved his office to 402 Lyceum Building. 

MR. JAMES BLAKE CAHOON, electrical and hydraulic engineer, has re- 
moved his offices to suite 1725-6, in the new building, 42 Broadway, New York. 

MR. W. MURRAY CRANE has been elected a member of the board of the 
Western Telephone & Telegraph Company, to succeed the late J. Malcolm 
Forbes. 

DR. S. S. WHEELER, president of the Crocker-Wheeler Company of Am- 
pere, N. J., has sailed this week for Europe, and will be gone for some six 
weeks on the trip. 

MR. H. K. WOOD, of the Hartford Time Switch Company, Hartford, Conn., 
was in New York for a day or two last week. On this occasion he arranged 
with F. H. Lovell & Co. to represent his switch and his company in New York 
City. 

MR. T. A. EDISON.—The report has been so widely circulated that he 
was going to London in May, that Mr. Edison, now on his plantation in 
Florida, has felt compelled to make a flat contradiction of the rumor sent over 
by cable. 

MR. HAROLD D. PATTERSON, formerly superintendent for “Mr. Max 
Osterberg, has become connected with the United States Battery Company of 
New Rochelle, N. Y., in the capacity of electrical engineer, and has assumed 
his new duties, 

MR. H. C. TUNNELL.—The Lincoln Electric Company, of Cleveland, O., 
announces that its New York representative is Mr. H. C. Tunnell, 65 Bank 
Street, Newark, N. J. The Lincoln Company has manufactured dynamos and 
motors for some years past. 

MR. CORNELIUS C. VERMEULE, 203 Broadway, is back from Cuba, 
where he recently went in connection with the construction of the Cienfuegos, 
Palmira and Crucas Electric Power and Railway Company, of which concern 


he is the consulting engineer. 

MR. D. J. BURNS, of the Ward Leonard Electric Company, Bronxville, 
New York, recently arrived in New York after an extensive trip in the West 
and Southwest. He reports that business conditions in general are good, while 
they are excellent with respect to the affairs of his company. 

MR. G. H. MUNROE.—New York newspaper men and special representatives 
of the leading newspapers out of the city were entertained at dinner at the 
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Waldorf-Astoria on March 14 by George H. Munroe, of the banking firm of 
Munroe & Munroe, who managed the underwriting of the Marconi company. 


MR. W. S. TURNER, manager and engineer at Auckland, New Zealand, for 
the British firm of J. G. White & Co., for some time past, has returned to 
New York after staying also some months in London. While in New Zealand 
Mr. Turner superintended the construction of a fine street railway system for 
Auckland. 

MR. CHARLES M. SWIFT, of Detroit, Mich., who is president of the 
Manila Railway, Light and Power Company, has gone on a trip to the Philip- 
pines to inspect the progress made in the construction of the company’s sys- 
tem, the contract for which is being carried out by J. G. White & Co., of New 
York City. 

MARKS—VAN PRAAG.—The marriage took place on March 15, of Mr. 
Louis Benedict Marks, of New York City, to Miss Sadie Van Praag, daughter 
of Mr. and Mrs. Leon A. Van Praag. The happy pair are now on their honey- 
moon. Since perfecting his work on the enclosed arc, Mr. Marks has been 
practicing as a consulting electrical engineer. 


MR. RAY D. LILLIBRIDGE, who has been making a two months’ trip 
through the West, visiting particularly the power transmission plants of the 
Pacific coast and Colorado, has just returned home to New York much benefitted 
by the change. In behalf of the Stanley Company Mr. Lillibridge has prepared 
and issued some most interesting technical literature as to power transmission 
plants on the Pacific Slope. 


MR. ARVID REUTERDAHL is the author of two recent pamphlets, one 
of which is entitled ‘‘The Radioactive Atom,’’ and the other ‘‘Electrolysis Ac- 
cording to the Energonic Hypothesis.”” In the former of these Mr. Reuter- 
dahl develops a new and radical theory of the constitution of matter and the 
role of energy. The latter presents criticisms against the accepted theory of 
electrolytic dissociation, and offers a substitute based upon a new hypothesis 
concerning the ultimate constitution of matter. 


MR. J. H. HALLBERG has severed his connection with the Cincinnati Gas 
& Electric Company. Less than a year ago, he took charge of the Cincinnati 
system, one of the largest in Ohio and in the country, as general superin- 
tendent of the electrical department. He reorganized the station, increased the 
output of the plant, straightened out the system of feeders, increased the 
economy of operation and obtained the respect and admiration of all who came 
in contact with him, for his ability and honesty of purpose. At the last meet- 
ing of the Cincinnati chapter of the American Institute of Electrical Engi- 
neers, he was elected vice-chairman. Mr. Hallberg, who resigned last week, 
intends to leave Cincinnati, it is said. 


MR. C. O. BAKER, JR., for so many years the popular and efficient master 
of transportation for the National Electric Light Association, has resigned 
from that position. Mr. Baker expects to be in Europe at the time of the 
Boston meeting, to be held May 24-27 next, and feels that he should not con- 
tinue in the office unless he can personally attend to the duties connected with 
it. President Edgar has appointed Mr. George F. Porter to succeed Mr. Baker 
Mr. Porter had charge of transportation matters before he became secretary 
of the association, and organized special trains for the Philadelphia convention, 
February, 1887, the Chicago convention, February, 1889, and the Kansas City 
meeting, February, 1890. During the ten years that he was secretary, he had 
more or less to do with transportation arrangements, and being very popular 
with the railroad people as well as with the delegates to conventions, his appoint- 
ment is another instance of President Edgar’s good judgment in the selection 
of willing men to work for the welfare of the association. 


MR. PHILETUS W. GATES and Mr. Henry W. Hoyt, respectively general 
superintendent and second vice-president of Allis-Chalmers Company, are 
about to retire from active participation in the management of that company. 
Mr. Gates was president and Mr. Hoyt secretary and general manager of Gates 
Iron Works for fifteen years prior to the incorporation of Allis-Chalmers Com- 
pany in 1901. They have been prominently connected with the manufacturing 
interests of Chicago and have taken an active part in all of the manufacturers’ 
associations. The late P. W. Gates (father of Philetus W. Gates) was the 
pioneer manufacturer of Chicago and the region west of the Alleghenies, hav- 
ing established his business in 1842. From 1861 to 1871, the Eagle Works 
Manufacturing Company, of which he was president, employed about one 
thousand men, and in those days was a noteworthy industry. In 1871 the 
Eagle Works Manufacturing Company went out of existence and from it were 
organized Gates Iron Works and Fraser & Chalmers, each taking a portion of 
the business. Both of these companies in turn were taken over by Allis- 
Chalmers Company in 1901. Messrs. Hoyt and Gates, after a_ well-earned 
vacation spent in traveling, will re-engage in business in Chicago. 


COMMANDER B. A. FISKE, U. S. N.—In the first edition of the “Text 
Book of Ordnance and Gunnery,” prepared by Lieut. Commander W. F. Fullam 
and Lieut. T. C. Hart, U. S. N., for the use of midshipmen at the Naval Acad- 
emy, a very brief reference was made to the history of the telescope sight, and 
the first of a series of patents, made by Lieut. (now Commander) Bradley A. 
Fiske, U. S. N., in 1890, was mentioned. Commander Fiske is widely known 
in electrical circles. It is with a view to giving well deserved credit to Com- 
mander Fiske for originating, and for persisting in the advocacy of the tele- 
scope sight for naval guns, that the following note (addendum) has now been 
inserted in the ‘““Text Book of Ordnance and Gunnery:” ‘Addendum: Par. 7, 
page 233, Text Book of Ordnance and Gunnery, 1903, ‘The Telescope Sight.’ 
It is but just to Lieutenant (now Commander) Fiske to state that to him be- 
longs the credit for first demonstrating the fundamental advantages of this type 
of sight over all kinds of open sights for naval use. Following the patent of 
1890, he obtained four patents between 1891 and 1895 in which he provided for 
attaching the telescope to the gun sleeve and for making compensation for drift 
and speed; and he proved the practicability of using this form of sight for naval 
guns by official tests at sea during the years 1892, 1893 and 1894. The Bureau 
of Ordnance of the U. S. Navy was the first to recognize the value of this in- 
vention; and it is plain that the essential principles of the latest type of naval 
telescope sight do not differ from those covered by Lieutenant Fiske’s patents, 
which were embodied in his original instruments.” 
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DELAWARE COLLEGE, DEL.—The Department of Mechanical and Elec- 
trical Engineering has during the past few weeks added to its equipment in the 
dynamo laboratory some useful apparatus, This has been given through the 
interest in the electrical work at Delaware College of certain manufacturing 
companies, principally the Baldwin Locomotive Works, of Philadelphia; the 
Joseph Bancroft & Sons Company, Rockford, Wilmington, and the E. I. Dupont 
de Nemours & Company, Wilmington. This apparatus includes one 5 horse- 
power continuous-current shunt-wound motor from the first of the above com- 
panies and two small motors and a voltmeter from the Bancroft works. The 
larger part, however, comes through the courtesy of Mr. Alfred Du Pont, 
namely, one 2 horse-power direct-curent motor, two transformers, complete pat- 
terns for an alternator of 40-kw capacity, four La Roche meters and one Queen 
& Company ammeter. The department has also recently received from the 
Navy Yard, New York, a standardized 32-cp lamp for accurate testing with the 
photometer, and a hydraulic ram from the Gould’s Manufacturing Company, 
Seneca Falls, N. Y. The apparatus for the dynamo laboratory, while not for 
the most part of the latest designs, will however enable work under Prof. A. J. 
Wood to be carried on much more successfully than it could without this addi- 
tional equipment. 





Trade Hotes. 


THE POLICE TELEPHONE & SIGNAL COMPANY, of Chicago, has 
changed its name to Chicago Fire Alarm Company. 


THE WILLARD STORAGE BATTERY COMPANY, Cleveland, O., will 
supply the storage batteries for the electric launches at the St. Louis World’s 








Fair. 

OIL FILTERS FOR FRANCE.—A cable order from Paris, France, for a 
large shipment of Cross oil filters has been received by the Burt Manufacturing 
Company. 

THE HERTNER ELECTRIC COMPANY, Cleveland, O., has closed a con- 
tract for some special motors for the operation of electric launches at the St. 
Louis Fair. 

THE STERLING ELECTRIC COMPANY, Lafayette, Ind., has just com- 
pleted the installation of common battery equipments at Gainesville, Tex.; 
Denton, Tex.; Springfield, Ohio, and Elyria, Ohio. It reports a good demand 
for this class of work for the coming year. 

STORAGE BATTERIES FOR RAILWAY PLANTS.—The Electric Storage 
Battery Company, Philadelphia, devotes its Bulletin No. 81 to a description of 
the installation of Chloride accumulators for the San Francisco, Oakland & 
San Jose Railway Company. The plant is well illustrated. 

THE H. O. S. ENGINEERING COMPANY, 88 Warren Street, New York, is 
sending out to the trade its bulletin No. 41, relating to covers for ‘‘H. O. S.” 
Three styles of these covers are illustrated and general 


panelboard cabinets. 
Tabulated price lists and code words 


data as to cabinets and covers are given. 
are also included. 

THE STANDARD ELECTRICAL MANUFACTURING COMPANY, of 
Niles, O., has opened a New York office at 19 Park Row with Mr. J. Rice, 
general sales manager in charge. Stock will -be carried for quick delivery 
and particu. r attention given to pushing the Standard Company’s latest addi- 
tions to its lines—the 3%-inch frosted bulb reflector lamp. 


RAILROAD BONDED INDEBTEDNESS.—Poor’s Railroad Manual Com- 
pany, New York, has issued a supplement to its Manual of Railroads, giving a 
great deal of information about railway bonded indebtedness. It contains all 
important facts required by investors, bankers and others relative to the finan- 
cial status of the leading railway systems in the United States. 


“GOOD MOTIVES” is the title of a little double-fold pamphlet of recent 
issue by the Peerless Electric Company, Warren, O. The subject is Peerless 
motors, and the illustrations show motors of different sizes, and motors coupled, 
either by belt or gearing, to machine tools of various kinds. The text matter 
is an interesting argument in favor of the ‘‘Peerless’’ machines. The company’s 
fan motors, transformers and lamps are also well known to the trade. 


PHOSPHOR-BRONZE.—Price list No. 22 of ‘‘Elephant Brand’ phosphor- 
bronze has been issued by the Phosphor-Bronze Smelting Company, Ltd., 2200 
Washington Avenue, Philadelphia, Pa. It is replete with information regard- 
ing phosphor-bronze in rolls and sheets, wire, rods, wire rope, ingots, castings, 
etc. The company’s new rolling mill is now in successful operation. The 
company carries on hand a well-assorted stock of manufactured goods for 
prompt supply. 

THE EAGER ELECTRIC COMPANY, Watertown, N. Y., has issued a neat 
catalogue on the subject of its direct-current generators and motors for lighting 


The generators are of the direct-connected or belted types. The 


and power. 
These 


company also makes motor generators, plating dynamos and boosters. 
machines are of excellent design and are illustrated. The catalogue gives com- 
plete information and data regarding the various types of machines produced 
by the company. 

McLEOD, WARD & COMPANY, 27 Thames Street, New York, in a little 
pamphlet admonish the readers thereof to save their eyes. While the admoni- 
tion is quite justifiable these strenuous days, the pamphlet points to a way to 
put the suggestion into practice, namely, by using the Kinsman type of lamp 
as manufactured by this firm. The desk lamps of this firm are extensively 
used and well known. This pamphlet gives complete information regarding 
these lamps in their different styles. 


“BEFORE AND AFTER.’’—An attractive pamphlet has been issued by the 
Calculagraph Company entitled ‘‘Before and After.’’ This title refers to the 
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use of the Calculagraph for timing telephone toll messages. It tells a little 
story as to What was done by the old method of figuring and comparing time 
tickets and the great saving that was effected when the Calculagraph took all 
of this mechanical work from the operator. The pamphlet is a convincing 
argument for the use of the Calculagraph. 


MINE AND ORE CARS.—The Atlas Car & Manufacturing Company, Cleve- 
land, Ohio, has issued a very completely illustrated catalogue of its products, 
which consist of dump cars of every description for smelting and roasting plants, 
furnaces, foundries, cement works and general use, also overhead trolleys, in- 
dustrial railway equipment, frogs, switches, rails, etc. The illustrations show 
this varied line of articles, each one being accompanied by a description, data, 
etc. The catalogue (No. 1018) has over 100 pages and covers the ground very 
thoroughly. 

POWER TRANSMISSION APPLIANCES.—Price list No. 10 of power 
transmission appliances of the Case Manufacturing Company, Columbus, Ohio, 
takes up no less than 136 pages. There is a vast number of articles listed, and 
the final production of this list represents a great amount of time, labor and 
care. The pages are of a bright yellow paper, which is very pleasing to the 
eyes. Among the articles included may be mentioned: hangers, bearings, belt- 
ing, bolts, conveyors, couplings, gears of all kinds, elevators, power shovels, 
jacks, pulleys, transmission rope, scales, truck, etc., etc. 


GAS ENGINES.—The Walrath gas and gasoline engines as manufactured by 
the Marinette Iron Works Manufacturing Company, Marinette, Wis., have 
become pretty well known since their introduction to the market. The engine 
possesses many features that appeal to power users the more they become known. 
A catalogue issued by the company gives detailed information regarding this 
well-known type of engine, and several illustrations show the different designs. 
Engines direct-connected to electric generators are also shown. One of the 
engines shown, of the 3-cylinder type, is of 150 horse-power. 

WIRES AND CABLES.—The Hazard Manufacturing Company, Wilkes- 
barre, Pa., gives very complete information—much of it in tabular form—of 
its extensive line of products, in a neatly gotten up pamphlet of recent issue. 
This company, as is well known, manufactures electric wires and other equip- 
ment for electric railways, electric light and power circuits, telephone and tele 
graph systems. All copper wires used in the manufacture of its insulated wires 
and cables are drawn in the company’s own wire mill. The pamphlet is copiously. 
illustrated, showing sections of cables of many varieties and for all purposes. 
The pamphlet is replete with tables. 

THE WILLARD STORAGE BATTERY COMPANY, of Cleveland, is now 
fully settled in its new plant at the corner of St. Clair and Water streets. 
There are two buildings, embracing over 25,000 sq. ft. of floor space. The 
company has recently installed a large amount of new special machinery, and 
is now prepared to handle more than double its former output. It is manufac- 
turing batteries for all purposes and just now is doing an unusually large 
amount of work for railway signal outfits, electric launches and electric auto 
mobiles. Improved processes of manufacture and close attention to mechanical 
details have resulted in a considerable decrease in the weight of the Willard 
battery and at the same time the efficiency has been increased. 


KELLER, PIKE & CO., of Philadelphia, have been awarded the contract 
for the complete mechanical and electrical equipment of the new Court House 
for Camden County, N. J. This building, which has been designed by Messrs. 
Rankin, Kellogg & Crane, will cost about $700,000. The equipment consists of 
return tubular boilers of 300 hp, two simple high-speed engines, two direct- 
connected 55-kw. generators, foundations, switchboard, power steam piping, 
heating and ventilating systems, with Johnson temperature regulation, elec- 
tric motors for fans, blowers and pumps, electric elevators, and electric light 
and power wiring. It will be recalled that the same company recently 
secured the large contract for the new Pennsylvania state capitol. 


H. W. JOHNS CONVENTION.—The H. W. Johns-Manville Company held a 
convention last month at New York and Hartford, Conn., of its branch man- 
agers, department managers and salesmen. The company has issued a pamphlet 
giving a report of the meeting. The programme was a varied and extensive 
one, the subjects of the papers referring to matters directly or indirectly re- 
lated to the company’s field of work. Representatives to the number of about 
35, from all parts of the country, were present. The object of the convention 
was to bring all branches into closer touch with one another and to afford oppor- 
tunity for a general discussion of all the greatly varied lines manufactured by 
the company. The meetings were held at Hartford on February 15, 16 and 17, 
and at New York on February 18, 19 and 20. 

HYDRO-CARBON PAINTS.—The Hydro-Carbon Manufacturing Company, 
Denver, Col., has just issued a couple of small pamphlets relating to its hydro- 
carbon paints, their advantages and uses. It is stated that this paint possesses 
to a high degree the property of withstanding extreme climatic conditions and 
yet retains its preservative value. The basis of the paint is a hydro-carbon ore, 
which is stated to be a natural product of petroleum mined in Utah and Colo- 
It is claimed that the paint resists the corrosive action of steam, vapor, 
water and gases. One of the pampblets is given up entirely to a dissertation 
on iron corrosion and its prevention. The information given on the general 
subject is valuable to those concerned. The Hydro-Carbon Manufacturing 
Company will be glad to send copies of these pamphlets on application. 


STURTEVANT CATALOGUE.—The second edition of catalogue No. 115, 
the general condensed catalogue of the B. F. Sturtevant Company, Boston, Mass., 
is now ready for distribution. This catalogue describes and illustrates a number 
of new apparatus manufactured by this enterprising company, among which are 
a new type of hand-blower, several new types and sizes of forges, new sizes of 
vertical single and double engines, a new type of enclosed vertical compound 
engines, new type of semi-enclosed bi-polar and 4-pole motors, new sizes of 
generating sets with vertical compound engines, factory equipments, such as 
bench-legs, pattern storage shelf brackets, electric hoists, cast iron sinks, trench 
cover-plates, etc.; industrial railway equipments, such as cars, truck ladles, turn- 
tables, T-rails, etc. It also contains a description of the various Sturtevant 
systems, such as heating and ventilating, special ventilating, drying, conveying 


rado. 


and mechanical draft systems. 
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THE NATIONAL ELECTRIC COMPANY, successor to the Christensen 
Engineering Company, Milwaukee, will exhibit its electrical and air brake 
apparatus at the St. Louis Fair. Part of its electrical exhibit will include a 
1500-kw alternating-current generator. This unit will be in operation at the 
central power station, furnishing power for various purposes. In addition, a 
number of smaller alternating and direct-current machines will be exhibited 
at its space, including a very complete exhibit of the Christensen air brake 
equipment, so well known in the street railway field. 

THE WELLMAN-SEAVER-MORGAN COMPANY and the Electric 
Controller and Supply Company, of Cleveland, are now occupying a 
handsome and spacious office building erected exclusively for their use adjoin- 
ing the plant on the Pennsylvania tracks and Central Avenue, Cleveland. 





Voit. XLIII, No. 13. 


The Electric Controller & Supply Company occupies practically one entire floor, 
including general office room, six private offices and large drafting room. All 
rooms in the building are illuminated with Nernst lamps and over each table 
in the drafting rooms are single glower Nernst lamps suspended from cords. 
The drafting rooms are connected by dumb waiter with the blue-print room in 
the basement, which is provided with electric blue-print machines. In the 
basement there are dining rooms for officials and office employes. On each 
floor there are two toilet rooms, and there is a private bath room and barber 
shop for officials. There is a private telephone exchange connecting all offices 
and departments in the building, as well as throughout the plant, and there 
is a Postal telegraph office in the main entrance. The various offices are 
equipped with every convenience and are tastefully and handsomely furnished. 





UNITED STATES PATENTS ISSUED MARCH 15, 1904. 
[Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., New York.] 


754,406. ELECTRICALLY OPERATED STOPPING MEANS AT RAIL- 

“~~ WAY DANGER SIGNALS; William L. Adamson, Philadelphia, Pa. * App. 
filed June 12, 1903. When the signal at the roadside is thrown to danger 
from a tower, a contact is at the same time thrown into position to be 
struck by a train to close a circuit which shuts off the steam on the loco- | 
motive and prevents the train from running past the signal. 

754,414.. OUTLET FOR INTERIOR CONDUITS; William F. Bossert, Utica, 
N. Y. App. filed Dec. 19, 1903. A sheet metal sleeve is adjustable in 
position in the front opening of the box to be made flush with the plaster. 

754,429. MEANS FOR ELECTRICAL DISTRIBUTION; John L. Creve- 

~~ Jing, New York, N. Y. App. filed May 10, 1901. A centrifugally operated 
circuit controller and rheostat for train lighting systems. 

754,451. ELECTRICAL WATER HEATER; Harry M, Hill, St. Louis, Mo. 
hon. filed June 1, 1903. Two carbon electrodes adjustably mounted in a 
tank; the water. circulating between them becomes heated by the passage 


of current. 

754,465. AUTOMATIC ELECTRIC HEAT REGULATOR; Daniel N. Leib, 
Elkhart, Ind. App. filed April 10, 1902. Details. 
473. GUIDE WHEEL; Alexander H. Mathesius, Brooklyn, N. Y. App. 

_ 4a Feb. 14, 1901. The shape of the tread of a trolley wheel and the 
cross section of the conductor are so related as to reduce slipping and 
abrasion of the contact surfaces. 

754,496. LIMITING DEVICE FOR_ELECTRIC CIRCUITS; Charies W. 

7 Fetter, Denver, Col. App. filed Feb. 10, 1902. A device applied in the 
meter loop which is adjusted so that upon an increase of the load above 
the amount contracted for, the device will automatically cut off the current. 
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754,451.—Electrical Water Heater. 754,762.—Electric Socket Support. 


754,505. AUTOMATIC CIRCUIT BREAKER; William M. Scott, Philadel- 
phia, Pa. App. filed June 18, 1903. Various improvements in the details 
of construction. 

754,534. THERMOSTATIC GAS DETECTING MEANS; James E. Baldwin, 
East Williston, N. Y. App. filed Sept..10, 1902. Details. 

754.5555 AUTOMATIC FIRE ALARM; Mason K. Fred, Pleasanton, Tex. 
App. filed March 9, 1903. A protective fusible wire is connected in 
parallel with an alarm and.a resistance and in series with a battery; the 
resistance normally prevents the alarms from ringing, but the destruction 
of the fuse wire sends the entire current through the alarm. 

754,565. ELECTRIC RAILWAY; Rudolf Alfred Emil Haber and Hans Hugo 
Carl Behn-Eschenburg, Zurich, Switzerland. App. filed Dec. 23, 1901. 
An application of the Ward Leonard railway system relating to the use 
of alternating current line sections of different voltages; for example, a 
high voltage for the open country and a low voltage for large railway 
stations. 

754,596. GAS DETECTOR; George A. Nelson, Providence, R. I. App. filed 
Keb. 10, 1903. A balloon which floats in a normal atmosphere will lower 
in the presence of a gas and close an alarm circuit. 

754,622, ELECTRIC CLOCK; David W. Thompson, Chicago, Ill. App. filed 
Dec. 5, 1895. Details. 

754,631. LAMP FOR CANES, UMBRELLA STICKS OR THE LIKE; 
James W. Allen, St. Louis, Mo. App. filed Nov. 2, 1903. <A _ bull’s-eye 
electric lamp and battery all located in the head of the cane. 

754,656. ELECTRIC FURNACE; Charles Albert Keller, Paris, France. App. 

hled Jan. 17, 1902. (See page 608.) 

,660. RHEOSTAT; Lamar Lyndon, New York, N. Y. App. filed Aug. 8, 

1902. A rheostat which by being properly connected with a translating 

device and the line, will permit the total current to flow through the de 





vice when. it is desired, and with which it will be possible. to vary at will 
the potential of the current in the device from zero to maximum. 

754,666. INDUCTION COIL; Reuben Miller, Jr., Pittsburg, Pa. App. filed 
Jan. 7, 1904. A magnet operating an interrupter is in circuit with all of 
the primaries of a number of induction coils, supplying the spark re- 
spectively to the cylinders of a multiple-cylinder engine. 

754,681. ELECTROMAGNETIC DEVICE; Eugen K. Muller, Zurich, 
Switzerland. App. filed Sept. 20, 1902. Details of an alternating-current 
magnet adapted tor massage purposes. 

754,689. ELECTRIC SELECTIVE APPARATUS; Frank D. Pearne and 

Charles L. Krum, Chicago, III. i>. filed Feb. 3, 1902. A sensitive relay 

by which one or two or three branch circuits may be closed in combination 
bn a magnetic lock arranged to hold the selected branch in a closed con- 
ition. 

754,692. RHEOSTAT; Claude R. Pitrat, Amsterdam, N. Y. App. filed Aug. 
8, 1903. Details. 

754,694. ELECTRIC POCKET LAMP; Angelica E. Post, Boston, Mass. 
App. filed Dec. 30, 1903. A flat battery case for the vest pocket, the 
cover having a lamp which can be thrown into circuit at will. 

754,756. PROCESS OF SEPARATING ORES FROM MAGNETIC 
GANGUE; Thomas A. Edison, Llewellyn Park, N. J. App. filed May 29, 
1903. App. filed March 15, 1903. The small proportion of non-magnetic 
material in a body of ore is recovered by first grinding to a fineness to free 
the non-magnetic particles, then adding a larger bulk of the coarser non- 
magnetic material, then passing the mixture through a magnetic separator 
to separate the entire body of non-magnetic material and finally separating 
the coarser material from the original non-magnetic material. 

754,762. ELECTRIC SOCKET SUPPORT; Edwin R. Gill, New York, N. Y. 
App. filed March 14, 1902. A lamp socket having brads in its base to 
puncture the insulation of conductors and a central screw by which the 
socket can be supported on any structure. 

754,778. TROLLEY WHEEL RETAINER; James A. Kelpatrick, Niles, Ohio. 
App. filed Dec. 19, 1903. Details. 

754,804. SPEED REGULATING MAGNETIC CLUTCH; Charles A. Pratt, 
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754,804.—Speed Regulating Magnetic Clutch. 


Oakpark, Ill. App. filed Dec. 7, 1903. Two transmission disks mounted 
to rotate sarepenmentty and having opposed spherical faces in which friction 
pulleys are located. y pei oem the position of the pulleys, the difference 
in speed of rotation is obtained. 

754,832. ELECTRIC RAILWAY PLOW; John H. Akers, Washington, D. C. 
App. filed Aug. 8, 1903. Details. 

754,858. STORAGE-BATTERY TRAY; Thomas A. Edison, Llewellyn Park, 
N. J. App. filed Nov. 28, 1902. (See page 608.) 

754,859. REVERSIBLE GALVANIC BATTERY; Thomas A. _ Edison, 
Llewellyn Park, N. J. App. filed Nov. 28, 1902. (See page 608.) 

754,863. ELECTRICAL PLUG AND RECEPTACLE; Gilbert W. Goodridge, 
Bridgeport, Conn. App. filed Oct. 9, 1903. Details. 

754,868. FIRE AND WATER-PROOF INSULATING COVERING FOR 
METALLIC SURFACES; John A. Heany, Philadelphia, Pa. App. filed 
May 10, 1902. An agglomeration of a gluey substance and asbestos. 

754,884. CABLE CLIP; James McFarlane, Allegheny, Pa. App. filed June 
3, 1903. A strap having a hook at each end which passes over the wire in 
opposite directions. 


754,885. AUTOMATIC FIRING DEVICE FOR ORDNANCE; Ludwig 
Obry, Triest, Austria-Hungary. App. filed Sept. 12, 1903. Details. 
754,894. SELF-ADJUSTING WHEEL; Edgar A. Root and Charles M. Wal- 

lace, Huntington, W. Va. App. filed May 23, 1903. Details. 

754,904. WIRELESS SIGNALING SYSTEM; Harry Shoemaker, Philadel- 
phia, Pa. App. filed June 11, 1902. A freely oscillating circuit, an _in- 
ductance winding included therewith and a radiating surface connected to 
the terminals of the winding. 

754,935. RINGING AND LISTENING KEY; Charles H. North, Cleveland, 


O. App. filed Sept. 14, 1901. Details. 
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Send for Descriptive Circular. 
AMERICAN BATTERY Co. 


172 So. Clinton St., Chicago, Ill. 
Established 1889. 


DISTRICT MESSENCER 
BOXES ano FIRE ALARM 


ViaDuUcrTr Co. 
BALTIMORE, MD. (3) 






















WRITE FOR BOOKLET. 


D. M. STEWARD MFG. CO. 
CHATTANOOGA, TENN. 


New Yorn: 6 Jay STREET. 





























Stop That 
Noise ! 


New Process Pinions will 
doit. There is no ring to 













LAUNDRY, what they ask for, than any other make rawhide, so they can " sieke 
POLISHING, . : S ine the racket that metal gears 
TAILORS’ on the market. Write us for prices, do. And New Process raw- 
IRONS, and see that your customers get what hide wears like iron. Get: 
GLUE POTS, our booklet. 
BROILERS they want. Remember that our name . 
TOASTERS, "i ee A aie Vins 6 tan The New Process Raw Hide 
GRIDDLES, 1s On every article, and see that it reads Company, 
OVENS, SYRACUSE, N. Y. 





gifts oy, American Electrical Heater Co. 


HEATERS, Etc. DETROIT, MICH. 4 
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POSITIONS WANTED. 


The rate for “Position Wanted” adver- 
4isements of forty words or less is one dol- 
dar an insertion; additional words two cents 
each, payable in advance. Remittance and 
copy should reach this office not later than 
Tuesday morning for the next succeeding 
issue. 


POSITION WANTED.—About July 1 in 

construction work or as estimator by 
an American, 31 years old; has technical 
education and is an experienced draughts- 
man, both mechanical and electrical; also 
has experience in testing and switchboard 
design and erection with one of the largest 
electrical manufacturing companies. Ad- 
dress No. 1371, care Electrical World and 
Engineer, New York. 


POSITION WANTED. — Typewritin 
work of any kind would be welcomed, 
to be done at home or at office, by the un- 
dersigned, daughter of the late Mr. ve B. 
the Fuller-Woo 











Fuller, inventor of + 
namo electric apparatus. Address : 
Fuller, care Electrical World and _ Engi- 
neer. New York. 


POSITION WANTED.—Engineer, thor- 
oughly experienced in all branches of 
construction work and repairs, particular] 
as applied to electric railways, desires posi- 
tion; power station erection and equipment 
a specialty; accustomed to take charge of 
work; eleven years’ experience in America 
and abroad. Address No. 1364, care Elec- 
trical World and Engineer, New York. 


P OSITION WANTED.—By a really first- 

class engineer and superintendent of 
electrical properties; A-1 references and 
ability; parties desiring a capable man with 





wide experience and executive ability should 
a8 Address No. 1346, care Electrical 
orld and Engineer, New York. 





P OSITION WANTED.—As manager or 

superintendent; fourteen years’ practi- 
cal experience installing and operating light 
and power plants, water power and steam. 
Address No. 1282, care Electrical World 
and Engineer, New York. 


P OSITION WANTED.—By — Cornell 

graduate Electrical Engineering with 
experience in the testing department of the 
General Electric Company; age 31; long 
business experience; commanding lan- 
guages; fully qualified for position of sales- 
man for steam and electric apparatus; will 
offer services for a reasonable amount. Ad- 





YOU NEED IT! 
GALES Gale’s Commutator 
COMMUTAT OR COMPOUND. 


Compound 


The only Article that will Prevent Sparking 






Will keep the commutator in good condition and preventcutting. Absolutely will not 
gum the brushes. 50c. per stick. $5.00 per dozen. Send 50c. fortrial stick. 


FOR SALE BY ALL SUPPLY HOUSES, OR (1) 


K. McLENNAN & C0 SOLE MANUFACTURERS 


s 909, 100 Washington Street, CHICAGO 
FLASHING SIGNS ARE SEEN. 
They always attract attention. 


They bring business to the user. 
They increase the opportunities for supply dealers, 













contractors and central station men to do business. 
They increase the number of current users. 
The REYNOLDS FLASHER is a proven success, 


REYNOLDS ELECTRIC FLASHER MFG. CO. 
221-225 FIFTH AVENUE, CHICAGO, ILL. 





IF YOU WANT AN ARTICLE 


MANUPACTURER, 
295 E. Washington St., 
Indianapolis, Ind. 





FOR POLISHING 
ALL_KINDS_OF METALS.. 





MECHANICAL DRAWING AND Tae | 





Rogers’ Drawing and Design gives a thor- 
\ ough and comprehensive self-instruction course Specimen 
@D) in the principles and practice of Drawing and pages 
Designing reauired in the shone and drafting ante 
rooms of the engineering, electrical, machinery 






























and kindred trades. complete 
506 pages, 610 illustrations. Clearly printed list of 
on superfine paper and handsomely bound in contents 
P id black a —. a oe fie stove. sz seat 
money paid wi e refunded if the book és 
ostpai not found to be satisfactory. postfree 
upon 





request 


Marcu 26, 1904. 
POSITION WANTED.—Electric Light 
Manager now occupying responsible po- 


sition in large western city would consider 
similar opening in eastern United States or 
Canada. Address No. 1345, care Electrical 
World and Engineer, New York. 


P OSITION WANTED.—By a young 

technical college graduate, in either 
mechanical or electrical lines; some experi- 
ence with electric lighting company. _Ad- 
dress No. 1384, care Electrical World ®and 
Engineer, New York. 


P OSITION WANTED.—As foreman in 

meter department of lighting company, 
by a technical graduate with four years’ 
factory experience in testing, inspecting T. 
H. Westinghouse watt-hour meters, G. E. 
and Sprague motors and generators; A-1 
record with above companies. Address No. 
1361, care Electrical World and Engineer, 

ew York. 


P OSITION WANTED.—By graduate of 

first class technical school; two years’ 
practical experience in testing and experi- 
mental work; familiar with high and low 
tension work, testing instruments, etc.; ex- 
cellent draughtsman and mechanic. Ad- 
dress No. 1373, care Electrical World and 
Engineer, New York. 


P OSITION WANTED.—As superintend- 

ent of lighting and power plant in 
city of 10,000 to 20,000 inhabitants, by ex- 
perienced man. Address No. 1381, care 
Slectrical World and Engineer, New York. 


P OSITION WANTED.—By electrician 
and machinist who has hed wide ex- 
perience on dynamo and motor construc 
tion and repair, armature and field coil 
winding, electrical specialties, etc. Ad- 
dress No. 1378, care Electrical World and 





Engineer, New York. 
POSITION WANTED.—By electrical en- 
gineer, graduate of Cornell Univer- 


sity; six years’ business experience, ener- 
getic, original turn of mind, familiar with 
patents; desires position in management or 
sales department of electrical and mechani- 
cal company. Address No. 1385, care Elec- 
trical World and Engineer, New York. 
P OSITION WANTED.—Erecting engi- 
neer with fourteen years’ experience 
installing and operating various electrical 
mining equipment, also boiler engines, etc., 
open for engagement; three years on con- 
struction work in tropical countries. Ad- 
dress No. 1380, care Electrical World and 
Engineer, New York. 




















dress No. 1368, care Electrical World and THEO. AUBEL & CO., Educational Book Publishers, 63 Fifth Ave., New York 
Engineer, New York. (Continued on page 47.) 
ALTERNATORS-60 CYCLES Lt. Speed. 
‘ 1100 or 2200 Volts. LATEST TYPES OF 2 .130 ——. ns oa 5 
t. shunt, direc nnecte ° 
2 300 Gen. etn, 15-K.W., comp., sin- (second-hand) ELECTRIGAL MACHINERY pon oe ar 
gle phase. automatic 270 
1 oo Wood, 25-K.W., . sing 2 1800 Edison, 100-K.W., s-o., comp. 650 
$ te — ee FOR SALE AT BARCAIN PRICES 1 1800 Western Electric, M. P., 
1 600 West., 30-K.W., comp., single comp., 6 pole, 100-K.W. 425 
hase 1 2200 Western Electric, M. P., 125- 
1 750 Wood, 37%4-K.W., comp., single a we type, comp.» 6 
hase pole, 3 aring. ove ma- 
«900 West.» 45-K.W., comp., 2 phase. i chine can be arranged for di- 
a 1200 West., 60-K.W., single h., comp. rect connection also.) 225 
I 1500 Warren-Medberry, 75-K.W., 2 © GTRIC C0 2 2500 Western ectric, = P., 
ph., ind. type ed j comp., 150-K.W., direct con- 
1 1500 Stan., inductor, 75-K.W., 2 ph. | € nected to 16x18 McEwen en- 
(1 ee 54-62 S.CLINTON ST. CHICAGO. - - 
West., 75-K.W., h., a Send for our Monthly Bargain Sheet showing complete list of " 
© 2900 ee Fe ae fee 2800 Y.. apparatus with NET PRICES. All machines fully guaranteed. 220 TO 250 VOLT CENERA 
>. to 14x14 Gates 4-valve aut TORS 
engine ‘ a 
i 1500 weed, 73-K-W., on . h Le. Speed. Lt. Speed. K.W. Speed. 
S500 eh €c., 120°-K.W., 3 phase,| 15 Wagner, is amp., M.P. 50 v. 1800 1 400 Crocker-Wheeler, M.P, comp. 875 |! 7% Holtzer-Cabot, compound 1350 
Gen ~~ a K.W h I 30 General Electric, @pe C A 2100 | 2 400 Westinghouse, M. P., comp. 975 |1 9 New England, M. 1600 
1 7200 me one” 300-K.W., 3 phase, | 2 35 pemet MPs comp. “i shee 2 450 noon, apy» pee-oher 1300 3 - am. 2 je; 04 on s — 
+P pelt . I 40 oth, . P., comp., direc 2 450 Commercial, M. P., comp. 1000 -» M. P., comp. o 
« 3000 cree ee 1s gonmpened to Drake engine 800 1 450 Sener Ci . % P., comp. 1000 | 1 35 poem, self-oiler 1500 
Pia ’ Lo) g 45 unde 1800 | 1 450 riumph, +» comp. 750 |1 17% ester, comp. 1350 
re commentes to Soe a 3 45 Westinghouse, M. P., comp 1800 | 2 450 Sprague-Lundell, M. P., comp 875 |t 17% Eddy, type C, comp. 1450 
oli urg tandem ee oe ss Nas 50 Crocker-Wheeler, self-oiler 1150 1 450 Eddy, M. P., comp. g50 |1 20 Edison, self-oiler, comp. 1400 
Siaee ed on 7 oe 2 50 Northern, M. P., compound 2050 1 450 Gen. Electric, M. P., comp. 1050 | 1 20 Western Electric, comp., s-o. 700 
citer and switchboard panel, speed | ; 50 Westinghouse, M. P., comp. 1150 1 450 Western Elec., M. P., comp. 650 | 1 20 Keystone, M. P., comp. 950 
257 2 60 Hobart, M. P., comp., s-o. 1200. 1 540 Edison, comp., 30-K.W. 1200 | I 20 Eddy, M. P., comp. 825 
ALTERNATORS -125-133 I 75 Westinghouse, M. P., comp. 1600, 1 540 C. ., M. P., 30-K.W. 700 | I 20 Western Elec., M. P., comp. 650 
CYCLES. I 75 aon Sa. eee con- ‘ I 540 eee, 2. -? comp. 600 | 2 30 = . < cone.» eatt-civers 800 
‘ nected to No. 4 Case engine 650 2 540 en. ec., ; +» comp Fe 40 . & C., multipolar, comp. 750 
‘ oa Wood, 33-K.W., comp. I 80 Fort Wayne, multipolar 1600 30-K.W. 1000 |1¢ 40 Eddy, M. P., comp. 875 
1 750 West.. 37%4-K.W. fe. 80 eee fageter 1000 3 +2600 saree - Fra gomepaun’ 750 |1 40 Commercial, M. “ c., to 
7 Wood, 37%-K.W., : I 80 iker, M. P., comp., s-o. 1100 I 650 lilwaukee, M. P., comp. 650 | 11x12 automatic andler- 
: 4 Wood ere 4s-K.W. in- | 1 80 Perrett, multipolar 950 1 650 Westinghouse, M. P., comp. 900 Taylor engine ; 300 
ductor type . ; ¢ 100 ariumeh, S -» comp. 1250 | I 650 re. -. a 35- I 4s Teen comp. ot -ier 1000 
Wood, so-K.W., c ; r 100 Card, M. P. 1000 .W., engine type, direct con- I 4 m. Engine Co., M. P., comp. 700 
} aaee Wood 2 fs Tr armt.,| 2. 120 Commercial, M. P., comp. 1600 nected to rox1o enclosed self- I 45 Western Elec., M. P., comp. 550 
comp. "i 3 . #0 Eas, seaay 1700 ofting wane Foaye engine, I 45 - & oe ws > Sem 700 
Ww , 75-K.W. " I 150 Eddy, M. P. 1650 class A, upright 350 | 1 45 en. Elec., M. P., comp. 925 
a r ood, 75-K.W., comp K 1 150 Western Elec., M. P. 1600 700 Commercial, M. P., comp. 865 | 1 so C. & C., compound 800 
# 1500 Stanley, inductor type, 73-K.W., I 150 General Electric, M. P 1400 1 yoo Card, M. P., compound 750 | 1 50 Commercial, M. P., com 775 
or 2 his 2 ; : ~ Cc, M. Ff. ae, See 2 op : ro oe . 
1 2400 pe eg Tg A 120,| ! 160 Triumph, M. P., compound 1200 1 7oo Crocker-Wheeler, M. P.; I 50 Maine, M. P., compoun 600 
latest type, comp., toothed armt.| ! 160 Northern, M. P., compound 900 comp. 1085 | 1 55 Fuller, multipolar, comp. 750 
> q i ae I 165 Am. Engine Co., M. P. 1400 I g00 Wagner, M. P., comp., 50- I 55 Eddy, M. P., comp. 750 
ae Ss mre 320-K.W., type A 5, 1 210 Edison, self-oiler, r2-K.W. 1600 K.W. 950 | 1 60 Sprague, compound 500 
2 2400 Wen. . otted samt. comp., self-| 2 210 Phoenix, * P., comp. we. 1650 1 1000 Edison, S-0., fot. W.. come. 700 | 1 60 Northern, |M._ a Soma. . 800 
iler, } ‘ : 1 210 Eddy, M. P. 1100 1 1000 Gen. Elec., 6 pole, comp., di- I 75 Siemens & Halske, urch- 
2 3000 eh ince 150-K.W.,| ! 225 Card, M. P., comp, 690 rect connected to 12x13 Wes- ward type, M. P., direct con- 
1100 OF 2200 V.. 2 phase. ae 260 sommercial, ' P., "Comp. 1100 fon eveanney sgeine, os. 275 ‘ goumed 14X14 —_ a gee 
, font -K.W.., P is eae noenix, M. P. 1100 I 1100 riumph, M. P., comp., 65- I Oo -, comp., self-oiler 2 
oer ee cee ieee 1 300 Perrett, M. P., comp. 750 K.W. 850 |1 - 100 Edison, comp., self-oiler 650 
I 300 Ahlms-Edwards, M. P., comp. 825 | , 1300 Card, M. P., comp., 75-K.W. soo |! 100 Commercial, M. P., comp. 675 
{10 TO 1285 VOLT GCENERA- 2 300 Gen. Electric, M. P., comp. 1100 Waddel-E “Ww. d 1 125 Eddy, M. P., comp. 700 
TORS 1 300 Western Elec., M. P., comp. 750 1350 addel-Entz, 80-K.W., d. c. |2 150 National, M. P., comp. 350 
ws 2 350 Edison, 20-K.W., comp., s-o. 1400 to Armington & Sims 15%x14 1 200 Eddy, multipolar, compound 500 
DIRECT CURRENT. $ 2 2's 2-2. 800 engine : 265 |; 250 Western Electric, 6 pole, type 
Lt. Speed.| 1 350 Card, M. P., enclosed 800 | 1 1350 Ft. Wayne, comp., direct con- | L, 3 bearing, compound 450 
6 10 Towle, M. P., compound 2000} rt 400 Northern, 22%4-K.W., M. P., | nected to 13x14 Buckeye ver- }r 300 Western lectric, M. P., 
2 12 Edison, self-oiler 2700 comp. 1000 tical engine, 80-K.W. 275 brand new 480 
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DYNAMOS « MONEY SAVERS « ENGINES 


ALTERNATING (125 Cycle) 














500 VOLT GENERATORS AND MOTORS 1— 12-K.W. Keystone, 4 pole. 2—so-K.W. American Ball, 220 volts, 







































































2—500-K.W. Westinghouse, 4 pole. Complete stock of motors. D. UC. duplex and simple engines. K : 
2—300-K-W. General Electric, 4 pole. 110-125 VOLT GENERATORS AND MOTORS 2—42-K-W. Westinghouse D. C. Alfrey et Woabeiten aoe. 
1—300-K.W. Westinghouse, 6 pole. api : ¥ es. -K.W. G. E. E ic. 
1—z200-K.W. General Electric, 4 pole. ZEW Bl eee 4 pole. 30-K.W. Eddy, 125 volts. D. C. Water- a ee ge ow a 
1—200-K.W. Edison bipolar. 1—40-K.W. C. & C 4 pole town engine. 1—60-K.W G. E., s ph. 1,100 V. 
2—175-K.W. Edison bipolar. —75-k Ww, Loomis, 6 pole. 25-K.W. Westinghouse, 125 volt, D. C. 2 5-K.W. Westinghouse 1,200 ¥. 
1—150-K.W. Westinghouse, 4 pole. ae Kw. : : Westinghouse. x 7 : ae 1 

. 1—35-K.W. Mather, 4 pole. 4 § »,, 10°H.P. Excelsior, s. ph., 125 cycle. 
1—110-K.W. General Electric, 6 pole. i—21-K.W. Riker, 4 pole. 7%4-K.W. Northern, 125 volt, D. C. Hill 
2—100-K.W. General Electric, 4 pole. 1—17%-K W. General Electric 4 pole. Vertical Engine (new). ENGINES 
2—100-K.W. Edison bipolar. 1—16-K W. Edison bipolar. , 6-K.W. ditto. 7 
1— 75-KW. Westinghouse, 6 pole. 1—1244-K.W. Card, 4 pole. 4-K.W. ditto. 3—11 and 17x24 Harrisburg tandem. 
J ee Electric, 4 pole. 2—3- Ww. Westinghouse bipolar 3-K.W. ditto. I—16 — ag orm + Tee 
—D-62-K.W. T. H. bi ‘ aad . 1—17x42 Brow rg. 
3 Goumias ant 7 po tee Complete stock of motors. ALTERNATING (60 Cycle — = aa g 

DIRECT CONNECTED UNITS 250-K.W. Westinghouse, 60 cy., 2 ph., tana Buckeye tangye bed (130 
220 VOLT GENERATORS AND MOTORS = 240.K.W. Thomson-R an, 125 volts, D. 2,200 volts. -P.). 

1—120-K.W. C. & C., 6 pole. C. McEwen Tandem Engine. 100-K.W. G. E., 60 cy., 3 ph., 2,300 v. 1—13x14 McIntosh & Seymour. | 
1—100-K.W. C. & C., 6 pole. 80-K.W. Jenney, 125 volt, D. C. Rus- 65-K.W. Stanley, 60 cy., 2 ph. 2—13x12 Erie Ball automatic (with sub- 
I— 50-K.W. pote pole. sell 4-valve engine. 20-H.P. Westinghouse, 2 ph., 60 cy. bases). 
1— 40-K.W. Crocker-Wheeler, 4 pole. s0-K.W. Northern, 125 volt, D. C. Rus- 3-H.P. Westinghouse, 2 ph., 60 cy. 2—9%x10% McIntosh & Seymour. 
1— 16-K.W. Ft. Wayne, 4 pole. sell (new). 2-H.P. G. E., 3 Dh.» 60 cycle. 1—8x8 Climax automatic. 





Boilers THOMPSON SON & CO., (14 Liperty St., N. Y¥. Equipments 
MODERN ELECTRICAL MACHINERY FOR SALE. 


DIRECT CONNECTED UNIT, 220 volts 220 VOLTS DIRECT DURRENT ALTERNATING INDUCTION MOTORS 
50-K.W. American Ball Dynamo & En- Dynamos or Motors 2 Phase, 60 Cycles, 220 Volts 3 Phase, 60 Cycles 


— Sprague, M. P. 30-H.P. Type F Westinghouse. -H.P. Westinghouse, 220 volts. 
10 VOLTS DIRECT CURRENT Crocker-Wheeler, M. P. 15-H.P. Type C Westinghouse. -H.P. Gen. Elec., 110 volts. 
D Motors Card. 10-H.P. Type C_Westinghouse. -H.P. Westinghouse, 220 volts. 
ynamos or ioe Me DP 7%4-H.P. Type C Westinghouse. -P. General Elec., 220 volts. 
- Bullock, M. P. Goneeal Elec ? 5-H.P. Type C Westinghouse. -P. General Elec., 110 volts. 
). Eddy, M. P. Holtzer Cabot 2-H.F. General Elec. | Phase, 60 Cycles 
. Eddy, M. P. » Cosa ‘ 1-H.P. Westinghouse. , 
-aec ‘Pp. Edi 4 ¥%-H.P. General Elec., 220 or 110 v. 7-H.P. Wagner, latest type. 
| eo One %4-H.P. General Elec. %-H.P. General Elec. 
. Lundell. 
oG @k. 
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“ee Re ~~, » %-H.P. General Elec. 
ee eee” 2 Phase, 440 Volts, 60 Cycles 1 Phase, 125 Cycles 
rocker-Wheeier. 30-H.P. Westinghouse. -H.P. Wagner, latest type. 

15-H.P. Westinghouse. H.P. General Elec. 
~& C. 10-H.P. Westinghouse. -H.P. Emerson. 
eneral Elec. 74%4-H.P. Westinghouse. /19-H.P. Emerson. 
7'%4-H.P. General Elec., M. P. -P. . 5-H.P. Westinghouse. Large stock of small motors, auto- 
5-H.P. Sprague. ¥%-H.P. C. & C. 3-H.P. Westinghouse. starters, starting boxes, rheostats, switch- 
2-H.P. General Elec. 1-H.P. Crocker-Wheeler. 1-H.P. Westinghouse. boards, voltmeters, ammeters, etc. 


| BUY, RENT AND INSTALL.—CEORCE BENDER, 137 CENTRE STREET, NEW YORK. 
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ELECTRIC LOCOMOTIVES. BARGAINS in | ELP, Speed. 
Ton. ” Gera - | 1 4 coe 3 K.W. 1700 
t 10 Morgan-Gardner, type M, 250 v., 4 4 aine, multipolar 550 
direct current, double, motor ioco:  (S@6ond-hand) ELECTRIGAL MACHINERY | ¢ bens ic"? $50 
motive, 74-K.W., 42-inch gauge, ‘ I 5 obart, self-oiler 1600 
speed 6 to ro miles per hour We do not offer old. worn out machines Wit Soe the dunk pile, but the LATEST TYPES : F Fort Wayne 1400 
1 17 Morgan-Gardner, type N, 250 v., 3S & wtS. |2 § Triumph, M. P. 1250 
direct current, double motor loco- 13 5 Crocker-Wheeler 950 
aoe, ns 40-in. gauge, (on I : © & a) cnecense a 
spee miles per hour | 2 .H., 5, self-oilers 1800 
| 2 lL 1 | 
500 TO 550 VOLT CENERA- See | ho 
rane TORS. ‘5 1 7% Card, multipolar 775 
Tac Ws 4 Speed. d | 1 7% Jenney, M. P. 1500 
t 60 montis .. eee, new ‘ 2 I 7% C. & C.,°*M. P., compound 1160 
armt. and commutator 00 i x 
1 62 T.-H., D 62, s-o., comp. 900 | 54-62 S.CLINTON ST. CHICAGG. | ; 73 Ey Mp “bs 
«1 75 Akron, M. P., 6 pole 900 | Sena for our Monthly Bargain Sheet showing NET prices—ali =§: 10 Phoenix, M. P. 950 
I 7s Bullock, metuipoist — 900 | machines fully guaranteed. | I 10 Crocker Wheeler, 1275 
2 5 ’ ° + 4 I 10 Yorthern, M. P. 1350 
comp., new rewound a ee ] 1 10 Triumph, M. P. 1100 
1 100 Siemens & Halske, 4 pole, with aeeie 8 General Electric, 110 volts 1800 | BP. Speed. 2 10 General Electric, M. P. 1400 
bar-wound armature, compound 600| 3 3 ~— Western Electric, M. P. 1ooo | 1 25 Eddy, M. P. | 725|1 10  Perrett, M. P., compound 600 
2 100 Edison, compound 6509/3 3 Westinghouse, M. P. 1700 | 1 25 Western Electric, M. P. 550|1 10 Eddy, M. P. 650 
t too Gen. Elec., M. P. 4, comp. 1 650} 3. Storey, variable spee 300-1500 | 2 go C. & C., self-oilers 650/3 10 Belknap, M. P. 500 
' ere ee me ——— | 1 3% Eddy, M., P. 400 | 1 40 Sprague-Lundell, M. P. 625|;1 12 Am, Engine Co., M. P. 1365 
slene with nian” od dea i. se ccommmerciel,, M. P. 450} I 50 - ‘ myitipelas Po | I 35 nay, 3 Salier 1725 
a? ; ‘7... ibbs, M. P. 1400 | I 50 ~ddy, M. P. 75|1 15 . -, self-oiler 975 
craeent eae rescuing a. 13. § Hobart, M. P. 1050 | 1 50 Am. Engine Co., M. P. 5651 15 Edison : 1275 
mat rnd switch, _ rheostat 5 5 Western Electric, M. P. 950| 1 60 C. & C., self-oiler 600}3z 15 1Perrett, M. P.- 1100 
7 switch, bus-bar connections, etc. 1 § Eddy, M. P. 300 | t 60 _ Edison, self-oiler 7509/1 15 Maime, M. P. 450 
2 120 WM a mee comp, 625/3 § Belknap, M. P. 230 | 1 60 Commercial, M. P. 600/1 20 Eddy, self-oile 1500 
+ ae see a ee eee 2 §  Crocker-Wheeler special print- 1 60 C&C, M. P. 560/1 20 Perrett, M. P. 700 
00 eaeeal” tieetete ae Pog $75 ing press motors, direct con. 318 | 1 60 weet ao ue P 500|1 20 #Holtzer-Cabot, M.P., enclosed 1150 
. - eee et ee 1 6% Jenny, M. P., back geared, 1 60 estern Electric, M. P. 425 
comp., s-0., 3 bearings, new “ em of shaft . 440 | 1 60 General Electric, M. P. 800 ALTERNATING CURRENT 
eee 409: 7% Waddell-Entz, M. P. goo | 1 65 Eddy, M. P. 650] = MOTORS. a 
ARC DYNAMOS 1 7% iétcca — 1350 I 70  Sawccly a pi sae PHASE. 125-133 . 
ss ° » a 1600 I rague, seltf-oiler i. : 
Lt. C.P. . Speed. ; 73 Waters Electric, M. P. :xa0 I as ecther>. M..?. 700/10 &% Stanley, 100-110 volts, new 2400 
' 35 2000 T.-H., L_D 2 ball 820 | 2 7% Western Electric, M. P. 950 | : 85 Western Electric, self-oiler 5s00|}1 % Holtzer-Cabot, 104 volts 2500 
1 4§ 1200 Brush, No. 7 1050/1 7% Milwaukee, M. P., series, 1 100 C. & C.,, self-oiler 450/11 &% Emerson, 104 volts 2000 
I s0 1200 T.-H., L D 12, new crane type, grease cup 600 | 1 125 Edison, self-oiler 5501/1 &% Wagner, 104 volts, aut. 2000 
ball 820! 8 Holtzer-Cabot 1250 | 1 135 Commercial, M. P. 675 | 1 I Fort Wayne, 104 volts 2500 
s0 2000 T.-H.,, M. D 2, s0., 8 1 8  Crocker-Wheeler, series, crane I 150 Renn - o > 600 | 1 eens << a — — 
ring 20 type 2 200 ational, » Be oo}; 1 13 agner, 208 volts, ° ; 
65 2000 Brush, No. 8 950 | ; 8g Maine M. P. one = ’ I 34 Wagner, 110 volts, automatic 1875 
75 1200 T.-H.,M D 12, 8-0, 820! ; 309 Standard, M. P. 670 500 TO 550 VOLT MOTORS. THREE PHASE. 125-133 CYCLES. 
75 1200 wet 950 1 10 C.&C., M. P., enclosed 1100 H.P. e sie Co pene. uP For Monocyclic System. Speed 
100 2000 00¢ 00 E > - os enera ectric, C. A. P- : . 
125 1200 Brush, 6.6 amp. 700 : - eres, ME. Ts a “as I 1% Belknap, self-oiler 1700] 1 3 General Electric, 110 volts _—-1875 
» M. P. , . ; SINGLE PHASE. YCLES. 
125 2000 Brush, 9.6 amp. 500/ 1 10 Story, M. P., enclosed 600 | 2 1% Northern, series 1400 SINGLE PHASE. 60 C 
125 1200 Excelsior 790} 2 10 Westinghouse, M. P. 1250 2 1% oy ocwer wees 1550 H.F. Cais: ' wonee. 
M. P. 3 I 2 Maine, M. P. 1100|/2 ¥Y% -*hillips, 104 volts _ 1800 
220 TO 250 VOLT MOTORS. . 7 Retna. a Po 1 2% Bain, self-oiler 2100/1 %&% General ree type. cae 
EN S cey fe, M. P. I 2% New England 1500 110 v., with type K. S. con- 
ws ex cll Sadie ees B sat : 3 Nee tacland, NL. P., 8 pole "ie om 2 , C. & C., self-oiler i 1600 . Genser oompennater,, new : nase 
14% Commercial, self-oiler 1200 1 15 Western Electric, M. P 625 | t 3 General Electric, type CE 1800}/1 % Gen. Elec., ree S., form L oa 
2 Lundell, newly rewound 1000 ~«1t 18 Edison, 15 K.W. 1150 | t 3 Maine, M. P. 1100/1 I eran 208 — — 
2% Riker, s-o., with extra armt. 1460| 1 20 Eddy 1300 | I 3 Jenney,, = back geared, ais = oo = Lo = 
S$  4°8¢. 1400 | I 20 <ester 1250 p 2 / ‘; es : . 
Edi . 1f-oil 1100 I 3% Roth 1700 | 1 2 Wagner, 104 volts 1800 
3 pepert, Mi. P. 538 a tenes octt-allees 525 | 1 3% Roth, M. P. 950}/1 15 Wagner, 104 voles, aut. _ 1200 
3 Lundell, self-oiler 1500! I 25 Keystone, M. P. 850 1 3% Westinghouse, M. P. 1050|2 30 #Wagner,-1mq volts, automatic 1200 


























With Condenser for Each. 


900-H.P. 34x60 International Power 
rliss. 

450-H.P. 16 and 30x42 Allis Compound 
Corliss. 

450-H.P. 24x48 Brown Corliss. 

400-H.P. 23x60 Geo. H. Corliss. 

300-H.P. 20x48 Harris Corliss. 

275-H.P. 20x42 Hamilton Corliss En- 
e- 

225-H.P. 18x42 Hamilton Corliss. 

200-H.P. 18x36 Bates Corliss. 

200-H.P. 12 and 22x42 Atlas Compound 
Corliss. 

175-H.P. 16x42 Allis Corliss. 

150-H.P. 15x38 Brown Corliss. 

125-H.P. 14x36 Putnam Corliss. 

100-H. . 12x36 Harris Corliss. 

12x30 Lane and Bodley Cor- 


> a8 4x82 Buckeye Automatic. 
“40° Buckeye Automatic. 
and 28%x27 Buckeye 
Conteound Automatic. 
250-H.P. 16 and 27x16 Westinghouse 
mpound. 
100-H.P. 13x12 Ideal S. O. Automatic. 
90-H. = 12x20 Atlas Side Crank Auto- 
matic. 


FP. 3 


For Sale:—Four 22’ and 42’ x 48’ 


Hamilton Tandem Compound Condensing 
Corliss Engines 


independent 
Capacity: 750 to 1,000 H. P. Each. Located in New York City. 


WHITEHEAD MACHINERY CO., Davenport, lowa. 
Bastern Office, 517 Park Building, Pittsburgh, Pa. 


Wheels : 24 ft. x 50 ins. 60,000 Ibs. 


90-H.P. 12x16 Erie Center Crank Aut. 
40-H.P. 9x13 Frost Side Crank Auto- 


matic. 
BOILERS 
1—350-H.P. Babcock and Wilcox Boiler, 
150 lbs. 
1—280-H.P. Babcock and Wilcox Boiler, 
150 lbs. 







2—z265-H.P. Babcock and Wilcox Boil- 
ers - Ibs. 
3—265-H Babcock and Wilcox Boil- 
135 Ibs. 
I—I 79 sit 8. Babcock and Wilcox Boiler, 
125 1 
I—172- HP. Babcock and Wilcox Boiler, 
130 
I—2 ~~ -P. Cahall Vertical Boiler, 162 
8 





14—72x22 Tubular Boilers, 115 Ibs. 
7—72x18 Tubular Boilers, 120 Ibs. 
7—72x18 Tubular Boilers, roo Ibs. 
—72x16 Tubular Boilers, 100 Ibs. 
8 26x18 Tubular Boilers, 100 Ibs. 
3—66x16 Tubular Boilers, 100 Ibs. 
1—60x18 Tubular Boiler, 100 Ibs. 
4—60x16 Tubular Boilers, 100 Ibs. 
2—60x14 Tubular Boilers, 120 Ibs. 
Cookson Heaters, 50, 75, 100, 150 and 
200 H.P. 


















METER ENCINEER 


with broad central station and fac- 
tory experience, and technical train- 
ing desires position with central sta- 
tion. Can overhaul and handle sys- 
tems of any size and put them on an 
engineering basis. Address W. S. j., 
care Electrical World and Engineer, 
1139 Monadnock, Chicago. 


WANTED 


A 150 K.W. 500 volt, direct 


current, moderate speed gen- 


erator 


-_ LUMBER CO., Old Town, Me, 


ELECTRICAL WORLD anno ENGINEER. 

































FOR SALE. 


feet See Ss Tease 


KV 110 cole, oe 

to- ynamo to Arm- 
n 7. oan engine, 110 volts. 

to-K.V . Westinghouse dynamo to West- 
inghouse. engine, 110 volts. 

80-Amp. dynamo to Brother- 
hood en engine, 80 volts. 

20-H.P. Ele 220 volt motor to 

Morse Williams freight elevator. 


rac Crock Wires 


engine, 110 volts. 

2000 volt Electro Dynamic arc dynamo, 
10 amperes. 

s00-Lt. Edison dynamo, 110 volts. 

60-amp. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 


JORDAN BROS., 


er to Herresoff 






CENERATORS. 
1—180-K.W. General Electric Alter- 

nator, two-phase, 60-cycle. 
2—180-K.W. eneral Electric Alter- 


nators, single-phase, 60-cycle. 


I- = -K.W. Westinghouse Alternator, 
OW’ Ge 60-cycle. : 
inst General Electric Alter- 


nator, single-phase, 60-cycle. 


1—360-K.W. Stanley Alternator, two- 
phase, 133-cycle. 

2—150-K.W. Wood Alternators, 133- 
cycle, 3-bearing. 

1—100-K. We Western Electric, 6-pole, 


115-V. Generator, direct connected 
to 16x16 latest type Ideal Auto- 
matic Engine. 

1—75-K.W. Western Electric, 
220-V. 


6-pole, 





7@& Beekman St., 
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35-amp. Soseuse dynamo to Hornby 


600-Lt.. Weston dynamo, 110. vol 

seo-kt, Edison Dynamo, 116 volte’ D.C. 
Brotherhood engine. 

eth Excelsior dynamo, 110 volts. 

4s-H.P. C. & C. motor, 230 volts. 

30- C. motor, 230 volts. 

15-H, -P. Thomson-Houston motor, 

volts, with spare armature. 
15 — Electric, 2-H. P., 220 volt 


500 


12 Siemses & Halske s5-H.P. oe. a 
motors, 220 volts, 1550 RP. 
2 search lights. 
These motors are dust proof and se- 
ries wound. 
Large stock of smaller dynamos and 
“Terai. o2 Gectrice! micht 
epairing of electrical machinery in 
all its branches. 
nN. v. 









1—z200-K.W. Westinghouse Railway 


Generator. 
ENCINES. 
1—Brand new 18x16 American Ball 


Automatic Engine, ready to ship. 
1—16 & 30x48 Cooper Cross-compound 


Condensing Corliss Engine, with 
Condenser. 

1—24x48 Hamilton Corliss, Double 
Eccentric. 


1—22x48 Allis Corliss. 
1—1834x36 Buckeye, Class A. 


BOILERS. 
2—250-H.P. B. & W. Water-Tube Boil- 
ers. 
1—72x18 Horizontal Tubular Boiler. 
Write for list No. 42 of Dynamos, 


Engines and Boilers. 


STATION EQUIPMENT COMPANY, 2° °Sit52%" 7 





CONNECT Ih 


(3) 


LATING 


DIELECTRIC MAFG. 








PAINTS 
VARNISHES 


COMPOUNDS 


cCo., SAINT LOUIS 





Dynamo aa Motor Repairing 


Armature Winding, Armature Coils. 
Commutators, Gears and Pinions. 
Our of Every 


ovr iaty Railway Field Coils 95% 


The ELLIOTT BROS. ELECTRIC CO. 
Clevelend, O. 






1 Gan Sell Your Electri- 
cal or Other Business 


(with or without real estate) no matter 
where itis or what it is worth. Send de- 
scription, state price, and learn how. 


have a special department for buying and 
selling electric light and gas plants. If 


you want to buy, tell me vour require- 
ments, W.M. OSTRANDER, 196 North 
American Building, Philadelphia. 





ARE YOU SATISFIED 


with your present position and salary? If 
not, write us for plan and booklet. We 
have openings for Managers, Secretaries, 
Advertising Men, Salesmen, Bookkeepers, 
etc., paying from $1,000 to $10,000 a year. 
High grade exclusively. 


HAPGOODS (inc.) (2) 
Suite 511, 309 Broadway, New York 


FOR SALE 


A new up to date electric light plant; 
can show 12 per cent. to 14 per cent. on 
investment; exclusive city franchise; have 
city lighting. Address No. 1369, care Elec- 
trical World and Engineer, New York. 


FOR SALE OR TRADE. 


35-H.P. 230-volt Western Electric motor, 








$225.00 

2-H.P. s00-volt T. H. motor, $45.00. 
$; 75 light, 110-volt Westinghouse dynamo, 
70.00. 

125 light, M. P., Ruprecht, 110 volts, 


$90.00. 
3-H.P. Mather, 500 volts, $40.00. 
The Standard Machinery & Equipment Co. 
410 Electric Building, Cleveland, Ohio. 








If you want to do business with any 
man in the electrical field in any part 
of the world the right medium to adver- 
tise in is ELectricat Wortp anp En- 


GINEER, 
——— 





WANTED. 


One copy each of ELECTRICAL WORLD 
AND ENGINEER, dated July 29, 
1899; July 12, 1902; July tl, 1903. 


One copy each of AMERICAN ELEC- 
TRICIAN, for January and February, 
1900, and for July, August, Septem. 
ber and October, 1902. 


Copies must be clean and well pre- 


served; will pay face value. 


Address 


1372, care Electrical World and 


Engineer, New York. 





North, South, ent, West, 
at home and abroad 


=———IT HAS NO GEOGRAPHICAL LIMITATIONS 


Electrical World and Engineer & scsi 


electrical fournal, and is therefore the one which is consulted when purchasing is to be done. 














PROPOSALS 


In virtue of a resolution of the Munici- 
pal Council of San Luis Potosi, approved 
by the superior Government of the State, 
contractors for electric lighting are in- 
vited to present their propositions for the 
public illumination of this city, with the 
understanding that the contract that may 
be made shall be based upon the following 
clauses: 

The contractor by himself, 
the company or companies 
ganize, shall establish in this city an 
Electrical Plant according to the latest 
and most adequate system in the opinion 
of such experts as the commission of 
this department shall duly appoint. 

II. He shall be bound to establish by the 
last day of the present year the service 
of the illumination with a number of 
are lights which shall not be less than 
one hundred and fifty, distributed ac- 
cording to the plan w hich shall be given 
him by the commission of illumination, 
who shall have the power to modify this 
distribution whenever it should be neces- 
sary within a reasonable term determined 
by same. 

Iil. These lights shall illuminate daily 
from the setting of the sun until its 
rising on the following day. 

IV. The contract shall be made for no 
less than fifteen years, and shall not he 
rescindable, except in the cases provided 
for by the law or by mutual consent lh« 
tween the contracting parties. 

V. The price per light or for all the lights 
contracted for, shall be paid by the Mu 
nicipal Council at the end of each month 

VI. he enterprise that shall have th: 
preference shall make use of the streets 
squares and other public places for thei: 
conductors, etc., in accordance with th: 


or through 
he may or- 


— 


respective commissions taking in con 
sideration the concessions granted pre 
viously. Their plant shall be establishe:! 


outside of the perimeter marked out b 
the respective commissions. 

VII. Said enterprise, within a month afte 
the acceptance of their propositions, shal! 
guarantee the fulfilment of their oblig: 
tions by making a deposit of five thou 
sand pesos in favor and to the satisfac 
tion of the Municipal Council. 

VIII. In said propositions mention mus 
be made of the systems adopted for t! 
lighting and installations, the power 
each light and apparatus to show same 
the price asked for, and, in short, all t! 
details of the business. 

IX. Upon making the agreement, deta 
shall be also given as to the terms to 
adopted, the capital to be paid out, t 
streets and other public places that n 
be used and penalties for the contracti: 
parties, etc., etc. 

X. This convocation shall be closed on th: 
fifteenth of May of the present year a! 
shall be published in the Republic as ws 


as in the United States and in Europ: 
San Luts Porost, Mexico, Feb., 1904. 
(Signed) Enrique MILAn, Sec’y 
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For Sale. 


Direct Connected Direct Current 
125 TO 250 VOLTS 


9 EW unit consisting of two 210- 
W. r140-volt MP engine type 
General Electric generators, 120 
R.P.M., direct connected to oné 24 
x36 Wright Corliss engine, for use 
on 35, or 250-volt circuit. 
1—160-K.W. unit consisting of two 8o- 
K.W. — type P 6 80-230 
R.P.M. meral Electric gener- 
ators mounted on one base and 
direct connected to one 15 and 25x 
16 horizontal tandem compound 
automatic Ball engine, 125 to 250 
volts Edison three-wire system. 
1—150-K.W. 110-volt MP 6 engine type 
meral Electric generator direct 
connected to one 14 and 21x36 
Penna. Iron Works tandem com- 
pound Corliss engine, 102 R.P.M. 
i 125-volt MP 8 150-225 
P.M. latest type vertical split 
frame Westinghouse generators di- 


ROSSITER 


PACTORIES 
Jersey City, N. J. St. Louis, Mo 





(Continued from page 44.) 


P OSITION WANTED.—Electrical engi- 

neer, technically educated; experienced 
with one of largest electrical manufactors 
in shops, testing rooms, road construction, 
laying out of all kinds of plants, switch- 
boards and wiring and estimating of same; 
familiar with standard practices; specialty 
of switchboard engineering. Address No. 
1382, care Electrical World and Engineer. 
—_—_—_—_—_—=—_—_———————————————————a———a—<asa<—K—<—<—K—<—<—_—_—<_——_ 


P OSITION WANTED.—Engineer, col- 

lege graduate in Electrical and Me- 
chanical Engineering, 5 years’ practical ex- 
perience machine shops and drawing office; 
12 years’ experience in the operation of 
electric light and power and mill plants at 
home and abroad; wishes position as super- 
intendent or assistant; age 38; disengaged 


March 31. Address No. 1374, care Elec- 


trical World and Engineer, New York. 


P OSITION WANTED.—By young man 

superintendent electric light and power 
company of 300 h.p.; graduate electrical 
engineer from International Correspondence 
Schools; age 23, unmarried; desires to 
change his situation for one as electrician 
for manufacturing company or superintend- 
ent of electric light company in another 
location. Address No. 1383, care Electrical 
World and Engineer, New York. 


P OSITION WANTED.—As manager or 

superintendent of lighting and power 
plants; fifteen years’ experience as mana- 
ger and superintendent of the above sys- 
tems; twelve years with present company; 
best of references; merger of companies 
reason for change. Address No. 1387, care 
Electrical World and Engineer, New York. 


P OSITION WANTED by an electrical 
_ engineer, for past 4 years with New 
York Edison Company in responsible posi- 
tion; references covering 8 years’ experi- 
ence in designing and conStructing electric 
light and power plants; up-to-date on alter- 
nating-current transmission and conversion 
systems. Address No. 1386, care Electrical 
World and Engineer, New York. 


P OSITION WANTED.—As manager or 

superintendent of independent tele- 
phone company; 5 years’ experience in con- 
struction work; can handle men; married 
man; best of references. Address No. 1388, 
cl Electrical World and Engineer, New 
ork, 





POSITION WANTED.—By American 

young man, 20; good personality, me- 
chanical inclination, A-1 habits and home 
surroundings with parents; selects electrical 
business with future as life’s calling; so- 
licits trial situation on his merits with 
large contracting concern or others; se- 
curity, endorsement. Address No. 1375, 
a Electrical World and Engineer, New 
ork. 


P OSITION WANTED.—As §superinten- 

dent or foreman or electrical con- 
struction; thoroughly understand installa- 
tion of apparatus, switchboards, cable and 
line work including 50,000 volt work; eleven 
years’ practical experience; prefer position 
with large water power, high tension trans- 
nission company; best references. Ad- 
dress D., 88 Glenwood Ave., Buffalo, N. Y. 


HELP WANTED. 


WANTED.- -Three experienced incandes- 

cent lamp salesmen, by an old and 
vell established company not in the Trust; 
pplicants will please state age, experience 
nd salary wanted. Address No. 835, care 
lectrical World and Engineer, New York. 








WANTED.—An energetic salesman for 

switchboards and panelboards; a man 

th some knowledge of this line preferred; 

ery little traveling; New York and sur- 

inding field; state salary and_ full 

irticulars. Address No. 1377, care Elec- 
cal World and Engineer, New York. 





ELECTRICAL WORLD ann ENGINEER. 


rect connected to two 18x16 simple 
horizontal 4-valve Corliss type 
steam jacketed cylinder Ball & 
Wood engines. hese outfits are 
brand new. Immediate delivery. 

1—125-K.W. 125-volt MP  Siemans- 

alske generator direct connected 

to simple engine. 

-~ 125-volt MP 6 engine type 

neral lectric generator, 270 

R.P.M., direct connected to one 14 
x14 Ideal horizontal centre crank, 
high speed, automatic engine. 

1—75-K.W. 125-volt MP 6, latest en- 
gine ype estinghouse generator, 
275 R.P.M., direct connected to one 
13x12 Ball & Wood centre crank, 
high speed automatic, simple en- 

. gine. 

1—60-K.W. 125-volt MP 6 _ 60-280 
R.P.M. engine type General Elec- 
tric generator, direct connected to 
12x12 Armington & Sims horizon- 
tal, centre crank, high speed, auto- 


MAIN OFFICE: 
Whitehall Building, 1 


morocco, others in parts. 
plete set sells for $100.00. 


The Physical Review. 


the Proceedings, 


1896, to Vol. 15, No. 


in one vol. Others unbound. 


24 and 31. 


EDWARD CALDWELL, 


Battery Place, New York City. 


FOR SALE 


La Lumiere Electrique, Paris 
A set nearly complete. This set lacks only 13 numbers and 3 vols. “9 


complete set which consists of 53 vols. 
The missing vols. are 19, 40 and 52. 
The price of this set is $65.00. 


Mechanics’ Magazine, London 


A complete set from Vol. 1, No. 1, A 
Nov. 27, 1858. 69 vols. bound in boards, some covers loose, $40.00. 


A complete set 


from the commencement to December, 1903, 17 vols. unbound, in very 
clean condition, mostly uncut, $35.00. 

American Society oF Ulvil Cngineers 
A complete set of the Transactions and Proceedings from the commence- 


ment to December, 1896, consisting of the Transactsons, Vols. 1 to 36, and 
ols. 1 to 22 complete, unbound, with two general indexes 


to the Transactions, Vols. 1 to 21 and Vols. 22 to 27. 


Municipal Journal and Engineer. 


including its predecessor, City Government, from Vol. 1, No. 1, August, 
6, December, 1903. V d 





DIRECT CONNECTED APPARATUS 


matic engine, with new type gov- 
ernor. 

1—62%-K.W. 2so-volt MP 6 _ engine 
t Bullock generator, 275 R.P.M., 
darect connected to 14x12 Ames 
horizontal, centre crank, high speed, 
ow a MP ‘ 

1—50-K.W. 125-volt e type 
G.I. generator, 300 RPA, direct 
connected to one 12x12 horizontal 
high speed Russell engine, with 
Rites governor. Brand new. 

a—42-K.W. 125-volt engine type West- 

‘ inghouse MP generators, direct con- 

nected to two 12x12 horizontal, 
high speed Alfree engines. 

1—so-K.W. unit consisting of two 25- 
K.W. MP 6 wen type General 
Electric, 305 R.P.M., direct con- 
nected to one 11x12 simple hori- 
zontal, high speed Ball engine, for 
use on Edison 3-wire 125 or 250- 
volt circuit. 

1—30-K.W. 125-volt engine type West- 


47 


IMMEDIATE SHIPMENT 

_ IN STOCK Jersey City and St. Louls Factories 
inghouse generator, 300 R.P.M., 
direct connected to one 11x10 sim- 
ple, horizontal, automatic high 
speed Ball engine. 

1—25-K.W. MP 6 125-volt engine type 

neral Electric generator, 360 

R.P.M., direct connected to 8 and 
13x8 Westinghouse vertical com- 
pound engine. 

1—20-K.W. 125-volt MP 4 engine type 
Triumph generator, 350 R.P.M., di- 
rect connected to one 8x10 _hori- 
zontal, high speed, automatic Chan- 
dler & Taylor engine. 

1—12%-K.W. 125-volt soregve Lun- 
dell type generator, 280 R.P.M., di- 
rect connected to one 20-H.P. two- 
cylinder National Meter Company’s 
gas engine. This outfit is practi- 


ew It MP 
1—10-K.W. 125-volt engine type 
Eddy generator, 400 R.P-AL direct 


connected to Wm. Bagley & Sons 
vertical, automatic, high speed en- 
gine. 


MacGOvERN & CoO, 


BRANCH OFFICES: 


84 State St., Boston. 


22 vols. are bound in half 
A com- 


. 30, 1823, to the end of Vol. 69, 


1 $125.00. 
A complete set 


ols. 1, 2 and 3 bound in cloth 


$30.00. 
For offers of other sets see adv. in Erectricat Wortp anp Encinggr, Oct. 


112 Liberty St., New York 





TEMPORARY BINDERS 
for ELECTRICAL WORLD AND 


ENGINEER. 


These binders are 


substantially made with leather 


back and cloth sides to hold a 
complete volume of Electrical 
World and Engineer. 2 & & 2 


PRICE POSTPAID, $1.00 EACH. 


WANTED.- An operator in a_ water 
power electric plant about 80 miles 
from Chicago; must be familiar with water 
wheels, A. C. and D. C. electrical apparatus, 
both arc and incandescent; works shift of 
two weeks night and two weeks day; an ex- 
cellent opportunity for a sober, steady and 
competent married man; salary $60.00; all 
vacancies in line of promotion are filled 
by employes. Address E. E., care Electri- 
cal World and Engineer, 1139 Monadnock 
Block, Chicago, Ill. 
nda alee 
ANTED.—Salesmen for incandescent 
lamps; state age, height and weight, 
whether married or not, electrical expe- 
rience, whether college graduate; what de- 
gree, and territory familiar with. Address 
No. 324, care Electrical World and Engi- 
neer, New York. 





WANTED 


By a concern now making switchboards, 
panel boards and knife switches and hav- 
ing a good connection in Canada and a well 
equipped shop, lines of electrical goods to 
manufacture for the Canadian market; an 
oil circuit breaker is particularly desired. 
Address No. 1379, care Electrical World 
and Engineer, New York. 


FOR SALE 


Electric Light machinery consisting of 
400 horsepower in boilers, engines, pumps, 
dynamos, switchboards, etc., complete; will 
be sold ag a whole or in lots as desired; 
complete detailed description on application. 
Address 

PHGENIX LIGHT & FUEL CO., 


Phenix, Arizona. 
















Missouri Trust Building, St. Louis, Mo 


Distinctly 
Bargains Better 
of the Quality 


We offer the following lot of 
TRANSFORMERS, most of which 
are new, and guaranteed in first- 
class operative condition: 


FT. WAYNE “WOOD.” 


21—12-Lt. 1000x50x100. 
2—12-Lt. 1000x2000x50x100. 
1— 6-Lt. 1000x50xr00. 
3—50-Lt. 1000x2000x50x100. 
5—25-Lt. 1000x2000x50xI00. 
I—25-Lt. 2000xs50x100. 
7—25-Lt. 1000x50x100. 
1—25-Lt. 2000x100. 


WAGNER. 
1—Tvre F, 20-Lt. 1000x2000x50x 
100. 
1—40-Lt. 1000x2000x100x200. 
G. E. 
1—12-Lt. Type H. 1040x2080x52x 
104. 
4—z20-Lt. Type H. 2080xs2x104. 

Price 4oc per light, cash, deliv- 
ered F. O. B. the cars New York 
or Brooklyn. 

We also have a full line of mo- 
tors, dynamos, engines, generators, 
boilers, central station and other 
apparatus. High-class repairing. 


THOMPSON-BONNEY CO. 


45 York St., BROOKLYN. 


WANTED 


To Buy—Electric Light plant ; 


give details. 


c. W. McKIBBEN, 


LIMA, OHIO. 


FOR SALE 


Motor—6-H.P., 220 volts, speed 675. 
Motor—10-H.P., 220 volts, speed 1250. 
Dynamo—85-light, 110 volts. 
These machines are almost new. 
DELIVOUK & CEORCE 
133 So. Clinton St. 


FOR SALE 


Electric light and power plant in 








western town of 8000 inhabitants; operated 
ower; valuable franchise and 
ne field for expansion; net in- 
$60,000 
cash. For information address No. 1458, 

ew 


by water 
contracts; f 
come fully ten per cent.; price 
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York. 


ELECTRICAL WORLD 
and ENGINEER 


is more widely quoted abroad thaa 
any other electrical journal published 








hapremensiaetliter--ccaneiieniemnanenne 


Sy: 


Rane nn natty 








48 , ELECTRICAL WORLD anno ENGINEER. 


ARCHER, GEO. F., E, E, 


Engineering Projects Financed. 
Meritorious Inventions Exploited. 
Specialist on Intercommunicating Telephone Systems. 
Steam Plants and Electric Plants. 


150 NASSAU STREET, NEW YORK 






RNOLD ELECTRIC POWER 
STATION COMPANY, 


Engineers, Contractors 


MARQUETTE BUILDING, CHICAGO. 
Designers & Builders of Complete 
Electric Railway, Lighting & Power Installations. 
TRANSIT BUILDING, NEW YORK. 


Puitip K. STern. 


F, M. AsHLey. 


SHLEY & STERN, 


Consulting E:ectricel and Mechanical Engineers 


and Solicitors of Patents. 


Experts in Patent Litigation. Inventions developed. 
130 FULTON ST., NEW YORK. 


Telephone, 5876 Cortlandt. 





W. E. BAKER H. R. BISHOP 

BAKER & CO., W. E, 
Engineers 

27 WILLIAM ST. NEW YORK 





BARSTOW, WILLIAM S. 


Consulting Electrical Engineer. 


56-58 PINE ST., NEW YORK. 
Examinations and Reports on Electric Properties. 
Estimates, Specifications and Plans for Electric Light- 
ing, Power and Railway Plants. 

Telephone 2730 John. 
Western Office “The Portland,”’ Portland, Oregon. 








BROWN, CHAS. L, 


Contracting Electrical Engineer 


tes FISHER BUILDING, 
Telephone Harrison 3698 


CHICAGO 





URCH, EDWARD P. 


Electric Railway Engineer. 


Plans for New Railways. 
Betterment of Existing Systems. _ 
Engineering and Financial Examinations. 


1222 GUARANTY BLDG., MINNEAPOLIS. 









what he wants. 
the leading electrical journal 





An Intending Purchaser 


ELECTRICAL WORLD AND ENGINEER is recognized in every country of the world as 





YLLESBY, H. M. & CO. 
~ Bastecers 






Design, Construct and Operate Ruilway, Light, 
Power and Hydraulic Plants. 


Examinations and Reports. 
NEW YORK LIFE BUILDING, CHICAGO, ILL. 






C. W. CarMan,. M. C. HartMan. 


CARMAN & CO., C. W. 
Engineers 


88 LA SALLE ST., CHICAGO. 








CHAPMAN, CHARLES A, 





Consulting Engineer. 






20 DEARBORN ST, CHICAGO. 





Rooms 1040-42 


OHO & COMPANY, H. B., Inc 


Civil, Electrical and 
Mechanical Engineers 


Contractors for Complete Electric, Hydraulic 
and Steam Installations, Railways 


a1¢218 LIBERTY STREET NEW YOKK 





| (ORSON, Wm. R. C. 
Consulting Engineer. 


Plans, specifications, superintendence of factory, 
power and lighting installations. 

Investigations of electrolysis of underground struc- 
tures. Electric machine design. 

Reports. Laboratory tests and experiments. 


36 PEARL ST. HARTFORD, CONN. 


DOBLE: ROBERT McF. 


Consulting and Supervising Engineer 


Specialty: Hydro-Electric Power Development and 
Long Distance Transmission. 


417 RIALTO BUILDING, 


SAN FRANCISCO. CALIFORNIA. 
FORD, BACON & DAVIS, 
ENGINEERS. 


24 Broad Street, 
BRANCH OFFICES. 


First Avenue, Birmingham, Ala. 
cies ~3geo Grand Avenue, Kansas City, Mo. 
331 N. College St., Nashville, Tenn. 











New York. 
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FOSTER, HORATIO A, 
Electrical and Mechanical Engineer 


Consultation, preliminary reports, specifications and 
plans for new projects. Investigation of lighting, 


railway and power properties for investment pur- 
poses. Organization and application of aecounting 
systems for central stations, street railways, etc. 

650 BULLITT BUILDING, PHILADELPHIA, PA. 





B, W. HAMMER, Pres. & Treas, H. J. MINHIN NICK, Sec. & Gen’l Sup’t 


ENERAL ENGINEERING CO., 


THE 
Consulting and Contracting Engineers 
Telephones—Electric Light—Power Transmission. 
SUITE 1112, 135 ADAMS ST., CHICAGO. 
Long Distance Telephone Central 478. 





G. H. Hutton, Jr. 


Rosert E. Hutton. 


TON ENG’G CO., THE 


LEXINGTON, VA. 
BALTIMORE, MD. 
Consulting and Contracting Electrical and 
Mechanical Engineers. 
Central Stations. Electric Railwavs, Steam and Power Plants 








ON CITY ENGINEERING CO. 


Contracting Electrical Engineers, 


Power and Light Installations. 
Bett L. D. Tew. 1399 Court. 
FRICK BLDG., PITTSBURG, PA. 








| TWA MWOSNRT wr azar 


ACKSON, DUGALD C., C. E. 
J JACKSON, WILLIAM B,, M. E. 
MEMBERS 


American Institute of Electrical Engineers 
American Society of Mechanical Engineers 
American Society of Civil] Engineers 


Engineers. Experts, 
MADISON, WIS. 





ELLY ENGINEERING CO., THE 
JOHN F. 
Consulting and Contracting Engineers 
NEW YORK. 


149 BROADWAY, - . ” 
*Phone-7259 Cortlandt. 








KOHLER BROTHERS 


G. A. Epwarp Kou er. FranKLIN W. Kouter. 
Contracting Electrical Engineers 
Lighting, Power, Railways. 
1804-1806-1808-1810-1812 FISHER BUILDING, 
CHICAGO. 














ELECTRICAL REPAIRS 


New and Second Hand Dynamos, Motors and Wattmeters 


We rewind Armatures, Fields and Transformers. 

Refill Commutators or make them new to order. 

Repair Arc Lamps and any piece of machinery or apparatus. 

Install Electric Light and Power Plants complete, or any individual machine. 
Have expert workmen and guarantee all we do. 


Northfuestern: Electric: Cn. 


71 W. WASHINCTON ST., CHICACO 
S. H. MARTIN, Pres. M. J. CLARKE, Vice-Pres, 





J. R. DEANE, Sec’y & Treas. 






of Electrical Apparatus anywhere 
always consults this paper’s adver- 
tising pages to ascertain who makes 
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ANSINGH, VAN RENSSELAER. 


Iuminating and Electrical Engineer 


Specialty: The design of illumination for hotels, of- 
fice buildings, public edifices, etc. 


211 JACKSON BOULEVARD, CHICAGO. 
| Telephone-—Harrison 2104. 








MASSON, R. S. 


Consulting Electrical Engineer. 


232 CROCKER BLDu&. 
San Francisco, Cal. 


7066 LANKERSHIM BLDG, 
Los Angeles, Cal. 





UNROE, HALL & HOPKINS, 


Chemical and Electrochemical Engineers 


OFFICE, BOND BUILDING, WASHINGTON, D. C. 


Plants designed and erected for the manufacture of 
Sulphuric Acid, Nitric Acid, Mixed Acids for Ex- 
plosives, Dynamite, Smokeless Powder and other Ex- 
— the recovery and concentration of spent 
acids. 








MURLT & CO. 
Engineers and Contractors, 
25 PINE STREET, NEW YORK. 


Complete Electric Plants. Alternating Current Sys- 
tems a Specialty. 





ALMER, W. K., M. E. 


Consulting Engineer 












HOME PHONE 3322 MAIN. BELL PHONE 3112 RED. 
Mechanical and Electrical Engineering. 
Electric Railways, and Lighting; Power Plants; 
Manufacturing Establishments; Heating, Ventilating 


and Refrigerating Systems; Designing of Machinery; 
Patent Work; Inspections, Tests and Reports. 
402 LYCEUM BUILDING, KANSAS CITY, MO. 









PATTERSON, H, C.,, 


Mechanical, Electrical 
and Hydraulic Engineer, 






NEW YORK, 





17 STATE STREET, 





PEPPER & REGISTER, 


General Contractors 
112-116 N. BROAD ST., PHILADELPHIA, PA. 


Electric Street Railways a Specialty. 








By H. C. 


ADOPTED 
BECAUSE 


FLEXIBLE LEATHER COVER (Pocket Size) $1. 
McGRAW PUBLISHING COMPANY, 800K DEPARTMENT, 
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PIERCE, Richardson & Neiler 


Consulting and Designing Engineers 


MANHATTAN BUILDING, 
CHICAGO. 
tro STATE STREET, BOSTON. 


R. H. Pierce 
S. G. NEILER 
H. A. Rosinson 


WER INSTALLATION CO. 
Engineers 
Complete Power Plants Designed and Constructed 


GEORGE F. WESCOTT 
BUFFALO, N. Y. 





PRATT, CHARLES R, 


M. AM. SOC. M. E. 


AN WINKLE, EDWARD 


Consulting Engineers. . 
anc 


Shop _Management, Machine Design 
Manufacture, Elevator and_ Traveling Stairway. 
160 FIFTH AVE., NEW YORK. 


Telephone 807 Gramercy. 


PRATT & ATKINS 


Engineers 


Electrical, Steam, Mechanical, 
1o00-roor MONADNOCK BLDG., CHICAGO. 





ECKENZAUN, FRED’K 


Electrical Engineer 
Specialty: STORAGE BATTERY WORK. 
Examination, Tests, Equipments. 


77 CHAMBERS ST., NEW YORK. 





SANDERSON & PORTER, 


Engineers and Contractors, 


Electric Railways, Light, Power and 
Hydraulic Plants. 


52 WILLIAM STREET, NEW YORK. 


SARGENT & LUNDY, 


Engineers, 


1000-46 E. VAN BUREN ST., Chicago. 
FREDERICK SARGENT. A. D. LUNDY. 





1903 








CHOTT, W. H. 


Engineer and Contractor 


1220-21 MARQUETTE BUILDING, CHICAGO. 

SpeciaALties.—Central Station Heating Plants, Water 
Works, Steam Plants, Electric Light, Gas and Street 
Railway Plants. 







GHEAFF & JAASTAD, 


Mechanical and Electrical Engineers. 


Plans and specifications for and superintendence of 
Electric Power and Lighting Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 





TANTON, LE ROY W. 


Consulting Telephone Engineer 
Plans, Specifications and Supervision of Installation of 
complete telephone plants. 
Special Reports on Telephone Properties and Apparatus, 
411 ELECTRICAL BLDG., CLEVELAND, OHIO 


AGNER, HERBERT A. 


Consulting Electrical and Mechanical Engines? 


Railway, Lighting & Power Plants. 
Specialty, Distribution. 
TIMES BLDG., NEW YORK CITY. 
415 LOCUST ST., ST.. LOUIS. 








& COMPANY, J. G., 


Incorporated. 









WHITE 


Engineers, Contractors 
43-49 EXCHANGE PLACE, NEW YORK, N. Y. 


LonpDON CORRESPONDENT: 
J. G. White & Company, Limited, 
22a College Hill, Cannon St. 








HITTED, THOMAS B, _ 


Consulting Electrical and Mechanical 
Engineer, 

" Railway, Lighting and Power. 
Treamtaad vob ant Memed tele re 
a Specialty. 

516 MAJESTIC BLDG., DENVER, COLO. 





THE PROFESSIONAL DIRECTORY 
of 


ELECTRICAL WORLD and ENGINEER 


introduces engineers to a larger clientele than any 
other publication. 





NEW EDITION 


STANDARD WIRING 


For Electric Light and Power. 


CUSHING, Jr., A. I. E. E., Electrical Engineer and Inspector. 


By the Fire Underwriters of the United States. 
By Cornell University, Stanford University and other Technical Colleges and Schools. 


By over 47,000 Electrical Engineers, Central Station Managers and Wiremen. 


It is the only book on Wiring and Construction kept strictly up to date. 
It contains all the necessary Tables, Rules, Formulas and Illustrations. 


It settles disputes, and if referred to before wiring will prevent disputes. 





Sent post paid upon receipt of price, by 


114 Liberty St., N. Y. City 
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""™ CALCULAGRAPH 


=a rare (A elit 

Saamnelr Subtracts 

REG FoR the time of commencing from the time 

0 a of finishing and prints the difference— 
MeV 1) the elapsed time—the number of hours 

and minutes a man works, and 


It Makes No Clerical Errors 














Guessing on the cost of One instrument makes such records for Feo 

factory products. all workmen in a department. The eee > 
records may be made on cards contain- “Sure Thing.” 

ing the work order, that are adapted No Guess-work here. 






for use in the modern filing cabinets. 


They Are Individual Records Calculagraph Record Cards 







The card system of keeping records is the may be assembled so as to bring together, 
most flexible of any known method. It makes without posting, the labor of all persons 
possible a division of the labor of tabulating employed on a given product, to determine 
and compiling so as to get quick results. the cost of that product. 






SEND BOOGKLE 


Calculagraph ‘Company 


1412 JEWELERS BUILDING, NEW YORK, U.S.A. 


STORAGE BATTERY ENGINEERIN 


A Practical Treatise by LAMAR LYNDON 





CONTENTS: 


Part I.—Tue Leap Storace Battery. Chap. I. General Theory of the Storage Battery. II. General Requirements. III. On Voltage and its Variation. IV. 
On Quantity and Distribution of Active Material. V. On Electrolyte. VI. On Quantity of Electrolyte. VII. On Internal oer ee VIII. On the Infiu- 
ence of Temperature. IX. On Capacity Variation. X. On Internal Resistance. XI. On Efficiency. XII..On Durability and Causes of Deterioration. 
XIII. On Diseases and their Remedies. XIV. On Care and Management. XV. Types of Planté Plates. XVI. Methods of Planté Formation. XVII. 
Faure System. XVIII. Applied Active Material Mixtures. XIX. Envelopes and Separators. XX. Containing Cells. XXI. Assembling and Installing. 
XXII. Testing. Appendix. Miscellaneous Data. 

Part II.—Avuxitiary Apparatus, SystEMs, APPLICATIONS. Chap. XXIII. Uses of Batteries. XXIV. End Cells. XXV. Counter E.M.F. Cells. XXVI. Re- 
sistances. XXVII. End Cell Switches. XXVIII. Automatic End Cell Switches. XXIX. End Cell Switch Indicators. XXX. End Cell Conductors. 
XXXI. Shunt and Series Boosters. XXXII. The Compound Booster. XXXIII. The Differential Booster. XXXIV. Constant Current Boosters. 
XXXV. Separately Excited Boosters. XXXVI. Notes on Design and Selection of Boosters. XXXVII. Rheostats. XXXVIII. Circuit-Breakers. XXXIX. 
Two-Wire Ereieme. XL. Two-Wire Systems with Boosters. LI. Three-Wire Systems. XLII. Alternating Current Systems. XLIII. Computation of 
Battery Capacity. XLIV. Line Batteries. XLV. Plant Efficiency. XLVI. Example of Application of Battery to an Isolated Plant. 


Cloth. 360 Pages, 178 illustrations and diagrams, 4 large folding plates. Price, $3.00. 


This is a practical work intended for the electrical engineer who is called on to design and install storage battery 
equipments, or who has a battery power plant under his care. The first part deals with the storage battery, its construc- 
tion, action under various conditions, deterioration and the causes of the observed phenomena. The treatment is almost 
entirely physical, the chemical theory involved being very limited in extent and elementary in character. The second 
part covers all the apparatus, devices, and methods used in the application and control of batteries. The various sys- 
tems of boosters are described and an analytical discussion of each type is given. Some of the most important systems 
are illustrated by practical examples. Altogether it forms a complete compendium for the engineer, to which any ques- 
tion that may arise in storage battery practice may be referred and satisfactorily solved. 


McGRAW PUBLISHING CO., 14 Liserty street New York City 
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STROMBERG-CARLSON 
RECEIVER 


ALL RUBBER SHELL TYPE 
The adjustment is equal to that on our famous No. 3 receiver. The 
_ No. 3 has been on the market for more than 10 years. 







THE 


American 


Bell Telephone 
Company, 


125 Milk Street, Boston, Mass. 


: 
We stamp our full name on the ear cap. A small thing to look for, 
but it means a good deal to the purchaser. 
DeintnAd eiattee eailed fesse tina 4 nt oC 4.2 ont rr 4 
2PiieeG Tiawer Miaiica wrce Upoti Tequest. Vur Lormnbpination 1 cic- 
phone Key fits any make of telephone. We mail it free if you mention 
this paper. 


STROMBERG-CARLSON TEL. MFG. CO., 
Gen'l & Eastern Office, ROCHESTER, W. Y. Sales Dent., CHICAGO, ILL. 


THE FAHNESTOCK TRANSMITTER COMPANY 


Manufacturers of the 


UNIVERSAL MICROPHONE and PATENT 
SPRING BINDING POST. 


74 Cortlandt Street, New York City. 














ire for Every Purpose. 


WRITE FOR OUR CATALOGUE OF 
VARLEY DUPLEX MAGNET COMPANY, PROVIDENCE, RHODE ISLAND | 


" Magnets and all Kinds of Coil Windings of Insulated or Baer 
*% ELECTRICAL BOOKS « & 


: : , Letters 
“The whole installation works satisfactorily.” =—=—== 
“Have not had any instance in which ’Phone did not give absolute satisfaction.” 
“System is working to our entire satisfaction.” 
“It gives us pleasure to testify to convenience and satisfaction of your system.” 


“I cannot speak too highly in praise for your system.” 
“The whole system and the service it renders us is decidedly satisfactory.” 


The Clark Automatic Telephone Switchboard Company 


15 Custom House Street Providence, R. I. (2) 


ON ANY ELECTRICAL SUBJECT sent, prepaid, to any 
address in the world, upon receipt of price. 
SEND FOR CATALOGUE. 


Book Department McGRAW PUBLISHING COMPANY, I14 Liberty St,, New York City. 
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WIRELESS TELEGRAPH INSTRUMENTS 


Complete sets of instruments 
for Students, Bxperimenters, Col- 
leges and Universities from $10.00 
to $50.00. Standard Sets for 
commercial telegraphing from 
I mile to 150 miles quoted on 
application, and supplied on short 
notice. All instruments tested 
before delivery. 





8000 
AUTOMATIC 
TELEPHONES 


FOR 


Columbus, 0. 


The Citizen’s Tele- 
phone Company of 















Write for prices and bulletins on 
Wireless Telegraph Instruments, Spark- 
Plugs, X- -Ray Coils, Automomobile Spark 
Coils, Clark's Patented Show Case Re- 
flector. Agents wanted. 


THOS. E. GLARK WIRELESS TELECRAPH-TELEPHONE CO. 


MANUFACTURERS OF HIGH GRADE SPECIALTIES 
Main Office, Factory and Laboratory, - - Pontiac, Mich. 






















KENT POCKET METERS Automatic Volt Ammeter 
Is designed and calibrated 
especially for testing bat- 
teries on gasoline, automo 
biles and launches, and for 
any other use oflike capac 
ity. The ampere reading ! 
made’ by simply pressin, 
the button. The most con- 
venient and complete bat- 
c wns — on the market 
- Vit-a . Amp.-mtr, $6.0: 
Atwater Kent Mfg. Co., 120 N. ‘oth St., Philadelphia 


Trantee SWITCHBOARDS 


FOR ANY SIZE EXCHANGE 
All we ask is your request for a 


SAMPLE AND QUOTATION 
INTERNATIONAL TEL. MFG. CO. 


Harrison and Clinton, Chicago, U. S. A. 


For 
Any System 
For 





that city will at 





CcuUT itr out. 


Maintenance Expense 
Eliminated. 





once erect a new 





exchange building 


ann vAtersar I isle 
a id discard Lic 












TRY NORTHPHONE 


manual equipment 
For Quality. 


The NORTH Electric Co. 


CLEVELAND 0., U. S. A. 









of the central en- 












ergy type which it 


































is now operating. 
147-1857 St. Clair St. Cn iss 

The order given us 
1 fasot wane Everybody 

for 7000 stations 

. && COMPANY 

iyt essa es S 169 Erte nckron MASS. 

has been increased 


Delivered 


ACCURATELY, QUICKLY 


and at 


Small Cost by Telephone 


NEW YORK TELEPHONE COMPANY 


{5 Dey Street 


















to 8000. 





ALL NEW 
BOOKS 


ON ALL BRANCHES OF 


CN GINEERING 


are for sale by the 


Don’t buy a new 








switchboard until 






you have personally os 











inspected an Auto- 










oer nee 


American Independents : 
Guaranteed st 


AGAINST ENCROACHMENT BY USE OF OUR APPARATUS 


CENTRAL waaay 
M AGNETO::: 10.08d%nce 


AMERICAN ELECTRIC TELEPHONE CO. 
CHICAGO. 


LEICH POUR-PARTY SELECTIVE SYSTEM 





matic Exchange. 





Manufactured by 
the 


AUTOMATIC 
ELECTRIC 
COMPANY, 


CHICAGO, U.S.A. 
























McGraw Publishing Co., 










Book Department, 






114 Liberty Street, 


poet arn” 


UL 








New York. 





Largest InJependent Telephone Manufacturers 
in the World 
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_ THE FESSENDEN The Kellogg Switchboard 
Wireless Telegraph System 
and Supply Company 


The National Electric Signalling Company has brought suit in the 

United States Circuit Court, Southern District of New York, U. S. A., 

against the De Forest Wireless Telegraph Company, the American De has installed more large city 
Forest Company, Abraham White, President of said companies and Lee 
De Forest, Scientific Director, for infringement of Letters Patent of the 
United States of America Reissue, No. 12,115 of May 26, 1903, to Reg- 
inald A. Fessenden. This patent is for the well-known Fessenden 
Liquid Barreter or receiver for wireless telegraphy, the monopoly of 
which is controlled by 


Telephone Switchboards 


than all the other Independent telephone 
companies combined. They are all giving 
perfect satisfaction. 

We have recently greatly increased 
our manufacturing space by the addition 
of another factory and this in conjunc- 
tion with our immense new factory will 
enable us to make prompt deliveries on 
all standard goods. 

Write us for quotations on every thing 
in telephones. 


The National Electric Signalling Company 
WASHINGTON, D.C., U.S.A. 





OUR LATEST 


e 
The Biaphone 
WALL SETS $5.00 PER PAIR 
Fully guaranteed telephones, 
highest grades, solid back 
transmitters. 
Double Pole Receivers. 


LOWEST PRICES ON ALL STYLES 


Send for Catalogue. Big Discounts to Dealers. 





Kellogg Switchboard and 


Sunpnlv Companv 
ean = a x J 


Green and Congress Streets, CHICAGO 


Electric Building Keystone Telephone Building 


The Russell-Tomlinson Electric Co., Danbury, Conn. Siovetaae. Philadelphia. 


ELECTRICAL WORLD AND ENGINEER 


IS MORE WIDELY QUOTED ABROAD 
THAN ANY OTHER ELECTRICAL JOURNAL PUBLISHED. 









MONTHLY LIST 


ENGINEERING BOOKS 


fen OR the information of buyers of engineering books, we publish 
a monthly list of all new books in all branches of engineering, 
which appear during the previous month. We will send this regularly 
to any book-buyer upon receipt of his request to that effect. Perfect Workmanchip 
Our first number of this Monthly List is now ready for distribution. Superior Finish 
It includes nearly 400 titles of engineering books published from January Absolute Resistance to Moisture 


Ist to October Ist, 1903. 
~ Interesting Prices Quotod. Samples Forwarded 
SEND FOR IT 





Telephone Transmitter 
Mouthpieces 


Highest Grade Material 









pron The Siemon Hard Rubber Corporation 
McGRAW PUBLISHING COMPANY Sete BRIDGEPORT, CONN. 





Publishers, Importers and Booksellers 


114 Liberty Street, - - New York 





; FRANK B. COOK 
Export Business CABLE TERMINALS 


IS GOOD PAYING BUSINESS AND 
eee ee aie ce eee a TELEPHONE PROTECTIVE APPARATUS 


THE FIRST ISSUE OF EACH MONTH IS A of my well known standard types, for both Central 
SPECIAL EXPORT ISSUE. ‘ Office and Subscribers’ Stations. Over 500,000 in 


use. Covered by U.S. Letters Patents. 
Use large spaces and cuts in those issues if you 


want export business. ° 
ELECTRICAL WORLD AND ENGINEER, 240-244 West Lake St., - Chicago, U. S. A. 


114 Liberty Street, . New York City. Write for Catalogue. Correspondence solicited. 
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THE OLDEST AND THE BEST 


For thirty years ELECTRICAL WORLD AND ENGINEER 
has discussed fearlessly, independently, ably and with originality 


all the great questions and developments of electricity. Not being 


satisfied merely to stand aside and criticize, it has often led to the 


conquest of new fields and arts, into which the electrician had not 


previously ventured. 


The issue of March 5, 1904, of ELECTRICAL WORLD 
AND ENGINEER contained 286 pages. Practically every manu- 


facturer who had any device to offer the electrical fraternity, was 
represented in the advertising pages of that issue. 


tisements appeared in it. 


It contained contributions from the pens of such writers and 


authorities as: 


ALTON D. ADAMS, BRIG. GEN. EUGENE GRIFFIN, RALPH W. POPE, 
ARTHUR VAUGHAN ABBOTT, W. J. HAMMER, DR. E. F. ROEBER, 
JAMES I. AYER, ANGUS S. HIBBARD. HENRY A. REED, 

PROF. W. A. ANTHONY, GEO. C. HAMILTON, DAVID B. RUSHMORE 
ad ether ee a iad gd FONE an FREDERICK A. SCHEFFLER, 
a a me es .. aks i ’ FRANK ; IE 

CHARLES BLIZARD, G. T. HANCHETT, RANK J. SPRAGUE, 
IE 
C. A. COFFIN, DR. A. E. KENNELLY, NIKOLA TESLA, 
PROF. HENRY S. CARHART, JOHN LANGTON, A. E. WINCHESTER, 
S. T. DODD, R. McA. LLOYD, CHARLES APPLETON TERRY, 
PATRICK B, DELANY, MAJOR JOHN MILLIS, SCHULYER SKAATS WHEELER 
W. C. L. ELGIN, PROF. C. P. MATTHEWS, 
C. J. H. WOODBURY, 
CHARLES L. EDGAR, WM. MAVER, JR., - WOODBURY 
; 
THOMAS A. EDISON, - L. B. MARKS, W. F. WHITE. 


Such a paper is not merely received by the electrical fraternity, 
It is read. 


It pays to advertise in 


KLECTICAL WORLD AND ENGINEER 
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WIRELESS TELEGRAPHY; 


Its Origins, Development, Inventions and Apparatus. 
By CHARLES HENRY SEWALL. 


AUTHOR OF “PATENTED TELEPHONY,” “THE FUTURE OF LONG-DISTANCE COMMUNICATION.” 


WITH 85 DIAGRAMS AND ENGRAVINGS. 


CONTENTS 


PART I.—Prophecy. Discovery. Achievement. Explanation. Descriptive. 
PART I1.—Inventors and Inventions. 


PART III.—The Comparative Merits of Wireless Telegraphy and of Telegraphy by Wire and Cables, and the Commercial Outlook 
for Each. 


PART IV.—Apparatus. Nomenclature. Transmitters. Wave-Responsive-Devices. Wave-Gates. Shields. Condensers, Induc- 
tance Coils and Keys. 


Appendix. Index. 


FOURTH EDITION, REVISED. 





8vo, Cloth, 281 Pages, Profusely Illustrated. 


DYNAMO ELECTRIC 
MACHINERY 


Its Construction, Design and Operation. 


By 
SAMUEL SHELDON, A. M., Ph. D. 


Professor of Physics ond Electrical Engineering, Polytechnic 
Institute of Brooklyn. 


ASSISTED BY HOBART MASON, B. S., E. E. 


DIRECT CURRENT MACHINES 


THIRD EDITION. 


8vo, Cloth, 259 Pages, Illustrated. 
(Binding, Uniform with Author’s “Dynamo Electric Machinery.”’) 


ALTERNATING 
CURRENT MACHINES; 


Being the Second Volume of Dynamo Electric Machinery; Its 
Construction, Design and Operation. 


By 
SAMUEL SHELDON, A. M., Ph. D. 
Professer ef Physics end Electrical Engineering, Polytechnic 
" , Institute of Brookiyn. ne 
AND HOBART MASON, B. &., E. E. 


Price, $2.50 Net. 


Price, $2.50 Net. 


THIRD EDITION, CORRECTED. 


Pocket Size, Fiexible Leather, 1,000 Pages, with Innumerable Dia- 
grams, Illustrations and Tables. Price, $5.00. 


ELECTRICAL ENGINEER'S 
POCKETBOOK 


The most complete book of its kind ever published, treating of the 
latest and best practice in Electrical Engineering. 
By 
HORATIO A. FOSTER. 
Member Amer. Inst. E. E., Member Amer. Soc. M. E. 
(WITH THE COLLABORATION OF EMINENT SPECIALISTS.) 


8vo, Cloth, 287 Pages, Illustrated. Price, $3.50 Net. 


Postage 25 Cents. 


CONDUCTORS 


For Electrical Distribution: Their Materials 
and Manufacture. 


The Calculation of Circuits, Pole Line Construction, Underground 
Work, and Other Uses. 


By 
F, A. C. PERRINE, A. M., D.Sc. 


Formerly Professor of Electrical Engineering Leland Stanford, Jr., 
University; Member American Institute lectricol Engineers. 


VAN NOSTRAND COMPANY 


PUBLISHERS AND BOOKSELLERS 
23 Murray and 27 Warren Sts., New York 


Copies sent prepaid on receipt of price 





APRIL 2, 1904. 









APRIL 2, 1904. ELECTRICAL WORLD anp ENGINEER, 












—————— 


* 


@ 
I 


i 





i 


tian 





No. 575. 


Hanger Board with Hood, Insulated Hanger and 
absolute cutout for series arc lamps. For outdoor 


LUNDIN Loe. 
ELECTRICAL 
~- SPECIALTIES 


Ornamental Arc Lamp 
Pole with goose neck and 
absolute cutout complete for 
series or multiple lamps. 
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Hanger Board with abso- 


possess a certain novelty of lowe for iakoor oe. 
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design, a characteristic effect- 






iveness C om bined with 






thoroughly tested reliability 






and efficiency. 








TET 


Manufactured by 


THE LUNDIN 
ELECTRIC AND 
MACHINE CO. 


Office: 176 Federal St. 
Factory: 249-251 A St. 













Boston, Mass. No; 1080. 
; Ornamental Arce Lamp 
No. 1019. Pole with double goose 






neck and absolute cutout 


Ornamental Are Lamp Bracket with abso- PRICES AND PARTICULARS ON REQUEST comprare for series or mul- 
tiple lamps. 


lute cutout. 
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The increased use of circulars as advertising 
mediums has minimized their value to the indi- 
vidual advertiser. | 

The increased use of space in technical journals 
has made such space more valuable to the indi- 
vidual advertiser than ever before. 

The more numerous the circulars become the 


a“ 
N 


a 
Lil 


The larger the number of advertisers in a tech- 
nical journal the more frequently is the journal 
consulted by intending purchasers, because the 
more certain are they to find the information they 


are seeking there. 


Space in ELECTRICAL WORLD AND EN- 
GINEER 1s much more valuable and gives better 
service than circulars costing the same amount of 
money. 

Invest your money where you can get the best 
returns. 


ELECTRICAL WORLD AND ENGINEER 
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THE IMPERIAL 
PRISMO LAMP 


WITH CRYSTAL PRISMATIC REFLECTOR 


This lamp is the perfection of high efficiency lamps, designed to throw most 


of the light in a hemispherical direction. 
In addition, it gives a mild, diffused light upward. 
The crystal prismatic shade gives a beautiful appearance, and on account of 


the space between it and the lamp prevents overheating. 
These facts insure better light, longer life and greater maintenance of candle 


power. 
Descriptive catalogue and prices to be had upon application 


THE BRYAN-MARSH COMPANY 
136 Liberty Street, New York 


Minneapolis San Francisco 


Chicago Cincinnati 
Lumber Exchange Mills Bldg. 


Fisher Bldg. Perin Bldg. 
This company is licensed to use the Chemical Exhaust Process of evacuating lamps, which process is essential to the 
Every package bears a label as follows: 
LICENSED UNDER 
Patent 537,693 April 16, ’95 
Patent 726,293 April 28, ’03 
Patent 444,530 Jan. 13, ol 
Patent 532,760 Jan. 22, ’95 


production of a lamp of the highest quality. 





See nn ee IEEE 
2 a = aie adienouasiaaadet Sceeadenelitel Sade "7 


ee ies 


SoG aaervir-Samnanereheacielicmentetinensttenminntiie tent aae 


Se eae = 


ar 


Sapatapernenetaient 


SPE ARR EE AP Enon 


om pachertasate 
See Ea ert een 


AE TNE ERNST MENS PN. 





64 ELECTRICAL WORLD anp ENGINEER. APRIL 2, 1904. 










PERKINS SOCKET PATENT SUSTAINED 
AGAINST SELLERS OF YOST SOCKETS 


The United States Circuit Court for the Eastern District of 
Pennsylvania has handed down an opinion sustaining the 
Perkins Socket Patent No. 626,927 in the suit of the Perkins 
Electric Switch Mfg. Co. against J. F. Buchanan & Co., selling 
the Yost Sockets. The Court has directed the issuance of an 
injunction against the Defendants, and the case is to be referred 
to a Master to ascertain profits and damages to be awarded 
to the Complainant. 

A copy of this decision will be mailed upon receipt of a 


request to 
THE PERKINS ELECTRIC SWITCH MFG. COMPANY 





‘NEW YORK CITY 






KNUTSON GRAVITY CLUTCH 


Cannot bind or stick. 





American Endoscopic Company 

Overcomes lamp trimmers’ troubles. 

Can be put into a lamp without tak- 
ing rods out. 





Makers of High Grade 





Battery, Series and Candelabra 














Lamps Will pick up arc to full brilliancy 
immediately after feeding. 
Ee : =NCBEB, x L SL N . e 
OVIDENCI RHOD! ISLAND It is the simplest and cheapest 
clutch on the market. 
Send for a Sample. 
JOHN L. PETERSON & CO. 
re 
| If you want to do business with any man in the electrical field in any part of the CALESBURC, ILL. 
world, the right onan to edverton t in is Execrrtcat Wortp anp ENGINEER. 








ON ANY ELECTRICAL SUBJECT, sent prepaid to any 


address in the world upon receipt of price. 


BOOKS 





SEND FoR CATALOGUE 


McGRAW PUBLISHING COMPANY, Book pepartment _ II4 Liberty St., New York. 








APRIL 2, 1904. ELECTRICAL WORLD anp ENGINEER. 65 


SUNBURST LAMPS 


Simple - Beautiful - Efficient 


Anticipating the demand for this very, popular lamp, we have laid in a large stock in all standard 
voltages, and are prepared to ship orders without delay. 


Think of this before ordering elsewhere. 


: x \ 





! 





/ 








No. 
as CoP... 4 
33%4-INC 





Seer. S, > NO. 2. 
90 W ATTS. 50 C.P. 120 WATTS. 
H BULB. 5-INCH BULB. 






NorIceE: 

This company is licensed to use the Chemical Ex- 
haust Process of obtaining vacuum in our lamps. 
This process is essential to the production of a lamp 







Send for 







r ' of the highest quality. 
Ca ta log ue \ Each package bears a label, of which the following 
in 6 ‘ s is a copy: 
giving full description i | 
. LICENSED UNDER 






‘ rah, a 
es Patent 537,693, April 16, ’95 

and prices y 537,693, April 16, ’95 
Pp , ~S a Patent,726,293, April 28, ’03 

__— SHOWING _ Patent 444,530, Jan’y 13, ’9! 

PENDANT FIXTURE. Patent sateen. tealy an. ‘os 








SUNBEAM INCANDESCENT LAMP CO. 


NEW YORK - CHICAGO 


Sales Agents: Western Electric Co. 


DENVER KANSAS CITY 






















CHICAGO NEW YORK SAINT LOUIS PHILADELPHIA PITTSBURG 
American Electric Co., Saint Paul Standard Electric Co. Cincinnati 






California Electric Works, San Francisco 
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To Users of Incandescent Lamps: 


We are advised that circulars are being sent out by competing 
companies to certain dealers alleging that lamps not of their manufacture 


infringe certain patents. 


We desire to assure you that we will at our expense defend 
any and all suits or proceedings that may be instituted against you 
for the infringement or alleged infringement of any U. S. patent or patents by 
reason of the sale or use of any of the Sawyer-Man Incandescent lamps, 
provided you will notify us in writing of the institution of such suits or 


proceedings in order to permit our counsel to act effectively. 


The Sawyer-Man Electric Company is one of the oldest electric 
companies in this country engaged in the manufacture of incandescent 
Jamps and the owner of a number of basic patents under which other 


companies are manufacturing lamps. 


In this connection we wish to advise that recent important 
developments in the art of incandescent lamp making enable this Company to 
place upon the market at this time lamps possessing mechanical and electrical 


features which are superior to the product of any other company. 


SAWYER-MAN ELECTRIC COMPANY 


510-530 West 23rd St., New York 


APRIL 2, 





1904. 
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LINCH & STOVER 


Estimates 
Specifications 
and Plans for 
Central and 
Isolated 
Lighting 
Plants 
Electric 
Power and 
Railroad 


rer _4 
Fiants 


POWER PLANT FOR BARREL FACTORY OF ATLANTIC REFINING CO., POINT BREEZE 








$50 to California 
and Return 


From Chicago. Tickets on sale April 23 
to May 1. Good on The Overland 
Limited of the 


C.M. & St. P. Ry. and 
Union Pacific Line 


If you prefer a Southern route you 
should by all means select The South- 
west Limited, via Kansas City. 


i 
For the return trip, many travelers 
t 
i 





prefer a northern route, For $61 you 
can buy a round-trip ticket to California 
with the privilege of returning via Port- 
land, St. Paul and The Pioneer Limited 


: to Chicago. 
: W. S. HOWELL, 381 Broadway, 











Fee Bent, Won, Electrical World and Engineer cee 


electrical journal, snd te thecetore the one which is consulted when purchasing is to be done. 
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CONSULTING AND CONTRACTING ENGINEERS 
916 Pennsylvania Building, - - Philadelphia | 


7 | 





CENERAL EASTERN ACENT, . NEW YORK CITY. 




























Contractors 
for 
Installing 
All Kinds of 
Electrical 
Plants 


Expert 
Reports 
Submitted 






HIGH GRADE PORCELAIN 


INSULATORS 


FOR HIGH-VOLTACE POWER-TRANSMISSION 
GLAZE-FILLED PROCESS THOMAS QUALITY 














OUR INSULATORS STAND THE MOST SEVERE TESTS 
OF USAGE. OUR EVERY CLAIM IS CON- 
CLUSIVELY PROVEN. 


MANUFACTURED BY 


THE R. THOMAS & SONS COMPANY 


Main Office: EAST LIVERPOOL, OHIO 


FACTORIES: EAST LIVERPOOL, OHIO, AND LISBON, OHIO 
SALES OFFICE: 39 CORTLANDT ST., NEW YORK, N. Y. 
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INEXPENSIVE PORTABLES 


Empire Electrical Instrument 
Company 











652 Hudson St. NEW YORK 


SEND FOR BULLETIN NO. 20 


MICHIGAN COLLEGE OF MINES PAIR 


F. W. McNAIR, President. 
A state institution located in and Cc 
making use of an active mining dis- 


trict. For Year Book giving list of 
graduates and their occupations ap- 
President or Secretary. 


pty, te 

hton, 
ey Se 4000 H.P., 72 ft. head, arranged to drive generator 
and a ‘inks turbine to drive exciter. Five set- 








. . 7 . . . 

McGill University, ee tings built for the Hudson River Water Power 
Courses in Architecture, Civil En- Company for their Spier Falls plant and 14 pairs 
‘ineering, ecnanica ngineering, . : : ° 
lectrical. Engineering, Mining ing, 1” for their plant at Mechanicsville, N. Y. Write 

gineering, Practical Chemistry. for catalogue, if contemplating purchase of tur- 
For descriptive pamphiet or infor- ; 

mation, address, bines. 


J. A. NICHOLSON Registrar 
HENRY T. BOVEY Dean. 





BOSTON OFFICE 


> MORGAN SMITH CoO., York, Pa., U.S.A. 176 Federal Street 





Write for our Catalogue of Electrical Books 


: Will confer a favor upon us by notifying us promptly in case 
SUBSCRIBERS and ADVERTISERS secs. "wonii'sn5 eee 
does not reach them every week. 











PIKES PEAK POWER CO. 


The illustration herein shown is that of Pikes Peak Power Co.’s hydro-electric transmission plant, located 
near Victor, Colorado. It consists of three 1000 horsepower Pelton Wheels operating under 1180 foot head 


and direct-connected to electric generator. 
This electric power is supplied to the many mines, mills and other industries in that vicinity. This plant 


has been running day and night for four years at practically no expense for repairs. 
Send for catalog illustrating many other plants of similar character. 


Pelton Water Wheel Co., (30. M2in. St: San Francisco 


SAMSON TURBINE 


The illustration shows the large NIAGARA design, HORIZONTAL SHAFT TURBINES recently in- 
stalled by us, for the NIAGARA FALLS HYDRAULIC POWER & MFG. CO., Niagara Falls, N. Y. Tests 
conducted by competent engineers developed as follows: 
















Head. Gateage. Speed. H.P. Generator Effcy. Turbine Effcy. 
aig it. : 257 r.p.m. 1750 95% -730% 
ats * % 257“ 3000 95% 856% 
ar3." Full 257 “ 3500 95% 815% 





These results have never been equalled by any turbine of the Horizontal Shaft Design, operating under 
equally HIGH HEADS. The test was made AFTER TURBINES WERE INSTALLED, direct coupled to 
Generators. Francis’ weirs and formule for discharge were used. The original test reports on file at our 
offices. These turbines are all fitted with our SAMSON BALANCED GATES. Note especially the UNIFORM 
SPEED at ALL GATEAGES. 


Write Det for Cate JAMES LEFFEL & CO., Springfield, Ohio, U. S. A. 
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MURALT & CO. 


25 Pine Street, New York 


ectrical Machinery for Export 
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HYDRO-ELECTRIC CENTRAL STATION, 4,800 H.P., THREE-PHASE GENERATORS, 4,000 VOLTS, TRANSMISSION LINE 20,000 VOLTS. 


Alternating Current Generators, Transformers and Motors, 
the best and most efficient manufactured, 
at prices that defy competition. 


We either sell the machinery alone or take contracts for the design and erection of 
complete electric plants in the U. S. or abroad, and we lay particular stress on meeting 
special conditions by specially designed machinery. 

Allow us to estimate on your requirements before placing your order. We furnish 
estimates free and we are sure to effect great savings on all installations in Canada, 
Mexico, Central and South America. 
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STANDARD THREE-PHASE TRANS TRANSMISSION LINE. STANDARD INDUCTION MOTOR. 
FORMER, OIL TYPE, 30 K.W., 3,600 H.P. 16,000 VOLTS. 15 H.P. 440 VOLTS. 
14,000: 110 VOLTS. ' 








7O 


In building Packard Transformers the ordinary trans- 
former in :ulation is used in making up coils which, when 
complete; are placed in a tank from which the air is pumped 
until as fear a perfect vacuum as possible is obtained. 


In dra.wing out the air the moisture also is withdrawn, and 
while coils are thus void of air Salus” Compound is flowed 
until coils are completely covered. 
The air is then let in and 70 pounds pumped in, forcing ‘ “Salus” 
Compound into the very pores of insulation. 
Stands to reason that insulation is increased many fold. 
Cran be operated under water as far as moisture goes. 

, Packards can’t burn out. 

Salus” Compound is an insulation which is flowed while hot; it then forms 
bit does not become hard or brittle, neither does it melt except under 
e treme heat not met with in transformer practice. Packard Transformers 
afier “Salus” treatment become a solid, impregnable mass, proof against 
cominon transformer ills. 


ELECTRIC APPLIANCE CO., Chicago. 
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Sterling Insulating, 
Black Finishing and Core Plate Varnishes 
STERLING VARNISH CO., 


Brougham Street, Black Friars Road, Manchester, England. PITTSBURG, PA 


SAMSON SPOT CORD FOR.. 


he 
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Send for Samples and Prices. 


SAMSON CORDACE WORKS, BOSTON, MASS. 


| Electrical Testing 
Laboratories 


fi Electrical and Photometrical Standardization, 

: Resistance, Conductivity and Insulation Tests, 

j Calibration of Measuring Instruments. 

{ Arc and Incandescent Lamp Tests. 

i Special Investigations. 

Secondary Standards of Candle-power Furnished. 


LAMP TESTING BUREAU (Incorporated) 


546 East 80th Street New York City 


WE MAKE 
| P-K ROSETTE 


‘ that has advantages in 
double method of cap- 
‘| fastening found in no 
1) other rosette—a % 
turn or a lock. 
' Send for descriptive 
bulletin. 


H. T. PAISTE CO. 
4 Philadelphia, Pa. 


The enclosed fuse that fits 
anywhere 
THE BEST 


tor Panel 
Boarde 


‘eian 


ip = male boat 
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as 
Flexible 
Ends 
Open Link Cut 
Outs, etc. 


HORTON MASSNICK 
co. 


23 Raynor St., Detroit 


141 COURT STREET 
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LOW PRICES BEST QUALITY PROMPT DELIVERY 


are the inducements we offer 
WRITE FOR CATALOGUE AND ESTIMATE 


SUNLIGHT REFLECTOR CO. 
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EDISON TINIATURE LAMPS 


Over 400,000 Annually Shipped 
to Users 


All types, every variety. Prompt 
shipment, in any quantity. 


EDISON DECORATIVE AND MINIATURE 
LAMP DEPT., 


General Electric Company, HARRISON, N. J. 


This cut 
is made 
from an 
untouched 
photograph of 
of the 16-c.p. 
Edison lamps. 
The one on 
the left is en- 
closed in a 
Holophane 
scientific 
prism glass 
globe No. 
3350; the oth- 
er is enclosed 
in an ordinary 
opaline globe. 

A partition 
was placed 
between the | 
two lights and * 


the two illu- 
minated surfaces, so that only one exposure was necessary. 


A GOOD SALESMAN 


can make almost any article seem good until you try it. We are the 
only concern that relies entirely on the reports and indorsements of 


lamp manufacturers and lighting experts. 

By correctly applying the laws of optics to the problem of lighting, 
the illumination of ANY lamp can be GREATLY increased. 

We are the only manufacturers of scientific optical glass globes. 


The Holophane Glass Co. 


15 East 32d Str., New York. 

























IS MORE WIDELY QUOTED ABROAD 
THAN ANY OTHER ELECTRICAL JOURNAL PUBLISHED. 


SOLDERING 
STICK 
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The Fiux that makes solder- 
ing easy. Ask your dealer. 
BIG STICK 10 CENTS. 

L. B. ALLEN CO., Inc., 
SOLE MAKERS 
1332 Columbia Ave., Chicago. 


Send for “Soldering Sense”--our new booklet 


IT WILL PAY YOU 





BROOKLYN, N.Y. 











